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Aj t | f*— 1 uU *J j^J ^LL-LL u5 Jjjdj ^jyS ^5uö J L>jU — w Lu*LLLL5 

aj L j*^J ^j -*ll<-5 ^jjasl+m j I i aj I ^öjI jj j*^J ^u ^^■j-£-‘-5 ^£j^5*j L 

j»4j ^^L5-*-w45«J>Lj j-û u5 ^jUu5L öjU ^jLöjU JjAj>jdJb t (^ju5L J— I »— jTftj ^ ) 
jAJ^ .^J.Aj5-t-« jLöjl jJ |»U ^JjLtU J ^jl iULLL-wU J Lj> |»*^U tj»öljjJ 

u ûju o*ju5^1>jUöj I ^^l-ŞLli*. ,.;l;:5 >aJ c-S" u u)u& j c5 ujj-5j-— ûu5 ju 5 ujj 
juoo j cijLfc jdSdj L bjdjdS ^jlil^L j53u t jjjj-jj |+jlJ |^jl 1 U jLj> ^jjöja5 
. |*— t_oUj J 5öj Ls-*-LLo J ^- JjJj Aj L. ' *-L L ba5s-)i ^5— Lu^ 4 J t li ^LjUû 
. j*^* ^J5* jj a5j 5" uî L Jjd^dj t 5j5 uî L jl j-o ^j Lo jLLÎo jl ^ jj5 
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öjju 5 jjj ^jjjj— o L-*-«öjL5 ^5jöj Ll j5u> j ^— ujöj L> ^j L5 aJ ju5u 

4 J (J l Ç t * > 5-0 ^^SOjU J j5u5öjL *S&> ^ÖjOLSaJ (Jj£ U Lj J Ll-Vjjj 

^JLu*- ^5 uu>,i>jj u j— L ul5 |»u ^J^j5j^-y«öj L> jj . öjLij^Oj öjöj-L-w 

û J O d J I J— <-t-« U ÛJÖ^-WûL jU t-5— W— -J Jj^ûUö JjJJ^5— L-O ^L-Sj 

.^-wLûJj^j jjuo jjj ^jj Lj a5jö j ö j^LûU j^J Ljajö ^-jl5jjj>u ujj jU^ 

^jI jjL5 aJ j öjOujjLû I -Ujjjj ja5I j^ aJ a5 Lijj5 ^jUoL L jLj 4 J &ja>Lu 

^jIjAj^u LLLt-ife 0 j-X—oU jAj j_ 5 . jjjl jjL j^5 ^JuwO Lw-uj LL j jLj 
^*^aJ j-u L’LL-LLfc ^5 jjJ> t 4-wU J Lûjj-ywj Ui-W 15»L> (jLöjU . öjl I j5uLL ^-t—t-«Uk 

j Lûj5L5Juûj5 jj jLö 'jLLû L j u ^j5-> j 5 L . & jL >> jju *— 5llll-5 4 J <-5 u aJJ j5 <ull 

.^Jul>0 5 juöjLû ££j5ö.3jö.3 

^-Oj AJö J— û j5> a5 <ULo IjJL j L>-t-uj> 15 Ll> U L-L i uLwjjLL I i ö^LLÎ 

aJ jJj5jö j ^jj-yw j j L llöj L5u j jjjj j LL s u ^jujL ^uJL j 5 j L l-ojj5 
^j I jj L j LS UL 55 jLj u . uLj I jLj j j-u Lj-'-w ^ 15l> u5 L 0 ^ j o jw- ûj5 
Lp ^ jj-uj j jjjJjLL3 I -LûöjI j> (^uLo 5 uî j LL-uO jj5 ^jUûj5> ^5jjU-u 
5 t L L LuL ^j2>j5l>ul> ^ulo 5 ^j5u5iju 5 ju ^j^j J ^£ö^l-ûL |»uî 

I53uûj5 ^j-î-JLl jöjU j j-LLa5Lj J LL-wjIj jj ^jjj>— ûu> jajLLu öjU 

.^jju5öi jLû5öjjjj 5 ji 

öijj_— u U öJjöjU ^5lLUUw5 U uL Llw-uö^ jUul ^jöjU 1 1 j-LJfe (Jj<CJj-> 

t LLLjUûöi Ljjj 5L uî u5 u_u öju UûU 5oj> t uLLjjj 15 l> ^jLu* 
5" ul J> I— 0 U 1 ULL5 |»U . öjjj 5 Ow-uiO J |»ö-LöjU jUb j£j l> u5 UöjU j5Ju 

i*u jL ^ jj> (jObj öi cj55 j 0 jö jujj^^w— ûj-5 ^Jl ^ * > jL u*jj> jj 
j jU-wL Uj LLj L u— « ^j 1 ,30 Ou Ll .j Uj ^5u-ojL-oIj ^jjj-5u . UU*Lf-w> 

jj jJ u> uî 5 ull 5 .(j5L: ^juV jjj j j 5 öj u j-w— o j5 ^o j5—Lwj ^juoj> 
j LwL.5 u 0 j 5 j5öjl>ju-. 4 J 5l jwLo 5 oö j u5 « 0 j I ^> l5uö (jjL (J&jL>ju« 
öjöjL-ûL |»U ^öj Lu) l5lL-o jj-ûUö ULL i 15— î Uûj5 jj |»*^U t jUOj LjU-oU 
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jj Jj O ^ 5Uj I j— û L <sU jj_jj4j j4j> > j— ^^- oj5 L— *— «uLX-fe CjL5jAj t ö j 4-jLj <^5 \j 
_j ^j Ijj ^ <Qj c5oj ^->L54-5 j4j j4jj4— 04 J j ^ i . ^j 4 — > L5 jj—o ^L5-Î4— oj5 

^jL*Û>j4-t-j jJjI j-ûU j |>4j4j j((<L*jU?)) uj L jjJk UJAj -O . . .j ^j4-û4jL> 
4j ^-t—t-wlj4_> j4jfc j4j )j-w— ûj 5' <5öj ^5LjL-oL j4jj 4— O^J 04—« j—O • jj)j"^^ ^J^.J^i 

.jL>jAj jj Lfcö^ ^jLj-t-fc^^j j CuL&öiAj L ^jjjdS" L 4> 

j Aj jmm^.i.^s.i.»0j— 5 * ij-S^öi oj4_> j l ^ v i>i^fc jLjo IJuLS'L^a-. 4 J iIj^j s^ijjj 
0 jUL-o L jaj ^£j45jj LS' ^j j Lw— 1 öOjöj^j . 4-> I ^5 j ^ jj *u ^5jjl j— 0 L 

^Vaj (jjj^_) L jlj ^jj L j 4 J ^jjj^-j 1 6jjaSs-)j L5" öjOj-5 4j dS>jjj> ,ij5o4j 

. - j-S" û jJL-o L j4j ^Jj4 — 0 Aj j Lw— <-«4Jk j— w-j L j L jöi I Jj L54Lw-«<UL 4 J ^£4j I j4j 

jj<5 ^5jL- o- L «■<■<-*■ «■>■) -Xj4> ^jJ^J I Jj L5"<l 0— — L jL5öjljj4— ob LS'jOj-oL 

jjj LjAj 4j ö j L5* j4j . i jS JJ—wjji jlj45-0 SjJ ~ ► jlj4jb jb^-t-u ^j4j j — w— Qj-S* 

j^. (^■“■'^Lo c5jbj— 5 JJJ Ö J^V (l5L1 0 ^ûjl (j4£ JC i J jj JJJ^ Sj^^i 

. jlj-Lo L^4 j 

S^.jjj L Şj ^- )j t « t * >Qj— S' L^triuJL^-^ j— — — > LS' L;_q <u> aJ j4j 5 -u 4> j aj& 

öjIjj^— oL s^ijjj ji ^ L 0 <L— ’L— — — ,<j j^j |»*^^j * jjj^^k I«AjL5&jj4-5 ojIjj 4— ob 
^jJj 4— «4_j5 >L) jjljj |»*34_> i(jjLöj4j jJj5 5 J jjjJ (jf JJJ j545jjU»u 
öj^jj— 0 j 5 ^ ^LIjj jLo 4 j& aj &S (Desktop) jLLo j^—u Sj^ j — wwOj-S' —«u Ij 

^öj^j Sj^ jj^ jj^4jb jL-^jL^ji' ^5 jl> jj j j j5ö j jLLu jLS'to-^îa-.öj 
j^j . jj-5jcj j) ^5— Î4_ 5* ^jjlj— jj (jL45— o ^5-Î4— > j jL5’^l-5'jj-^j öjIjj^— oL 

( Computes Personal) jjl^L ^^^><5 ^j 4 jj-w-oj 5 aj tuljaj^-^j^ 

. j<uöj ^jL PC (^öjl j5o* jj 5 >u (^jjj ^ *S 

&j Lw-u><l 0 öjOj-^-0j5 j^J j»ljL j ^j-OL& ^j5«Lljj^L L jl5'L-$Ajfc ^jLj5 4 J 

u ^— 5*L— t^—. — ) . 6 j^«-w>aj Lj - jj — 0 <l& c-5«jj*>)L— - w <-5 ö j j LL L . dijj— 5L ûW* 
j j5Llj ( j L5L5 -^j L ( O L>j L5 ( Oj-ul - ( U Lo 4 J ^g-w>4—L Sj^ j -^^-^j-5* j L—L 

j jL5a-ja^jL* j ^jDjo öjIjj^loL ( jL5<L4jL ( jL5'4jL>_jj>4j ( jLSLjLuLjo 

. jjj-Luöj I Jj 54— — ^4_o4j L> öjljja-oL j j 1515-t-w jji 


18 


fAdjLJIj ^ **oêj<w 


4 J j L L5o J^m^iîajb j jL j-5 S^iJJJ ^5 4-—-u jLojj-t-«j4— <-« ^ L5-X-> 

^5Jöj ( jjju 5" ^jLo jLojjjUb ûjLl-^Jj <L j<Lfc jçJl j—O j jyljj bjjOLb 
U^-5 aJ (jjljL— > (-5 ll-o45 LjO ( ö j O j >^-5*ö -ul) ^j-^j jLojjjLb jj s ^ j^j 


t^OjJP' J^aJ jl 


5ja_. LjjjLI: L ( j Lc L5^-.^.M..<^ii^.i.^iiii* l t* ii.Xj 


I -U LjL L>jj-o <l_5' s^j^i o^0j L^—t-w öjjj >d—i ( ûj^Ljj— <— t-wAjö^ ^jjAj j_— s_^— oj_5* 
OjOLujLuIj j4j ^jjjjA J jAjljjO ^j-tj A— o—j’ (^jjljO ^jLolj ^J ^ww«— t^t-)j 

LjjJo5o» ^j -*j j a 5— L-— ^ U^5^J ^^ , T , . , ^ c< 5^. L I j aj . ^jj ^5 j LL— — > <_ <w.o^ jjjLL 
,oi^ ^> jL5ajj^o s^ijjj ^ jA+jjdj j L j I -l5^j L5-Î ^- 0 j5 aJ <lLu 
^ 5ajl5LÎA-oj5 jj jLj> o j L—jo aJ jaj^ O— — -jjju . jj05^j ^j ^jLjIj 'j5 jöj 
L-wjjJ jjjx — 0 jL ( böi jjj jj> ^uoijLi jaj ^ljL ^4-5 .(jj45 o:LoL lj 

J L*!j^ «(-5jUijlj ^jOjjj-O)) (^£04-^ jcL^aJ jj> jjjLb 

j Lj L5ö j 4-wLfcjj-t-wj 4 wj 4wJjLwL-u j jL54-0öj4jfc ^jL^fcL j4jaJ JJ-J^lj ^jJ Lj L jj 

^jJj4-û j-j-o-t-w c5oj jL5ajLjL5jj . öj4j Liij-ooi (^jjj jjjj 4j j Lo L 4 -jL-q 4-fc 
^jj I j L-tj L-w> (^j Lj I j ^j-<— t-w L ^jj Ljjj 4—) ^j L5 öjj 4j LxuJ5 j û j 4j 4 J j Lo (( Lo jj )) 

. j4>öijöi CXt-jljöjL ^jl5öi4-t-« 

(^öjjjJ ^J ij-5L-t-w jj i ( j^.j&t^ I -LwL) 4-5 (^j4— Oöij4-t-« ^>4j (^jj U i-j (jJj-JL)j4— o 
jjl j5 CXt-wjji jj^ -0 Ij ^J^jS 1-LyJÖjl jJ j^J Ö-L4>j4jb ( L_j ^jLjL-u Sjj^i 
j4wj4J jj— ) LL ^J LwjjJ jj j ^-0 jLj5Uj . jOO jljj4-^fc 4 J j4wj ^£-<-t-«lj4-> j4jfc 45 

0-L)0j4j L C^ i lJ ^0^4->-u 4 J Lijj-o ( j-t-tjjjjfii jj I -Lw) L<— — w — ) 45 ^£4— 0öij4-t-« >4j 

c ^ 5-Lwwq (j j— (jj 0 - 4— 0 j L 4.5 15L »«— w.' j j i j-5j j— t-o L I jj 4-5 uu j 45L--— o 

^j L-w-o ^L5LÎ4-oj5 j Lijj-o ( > j- , ^- û j^ ^J öj45«jjIjj jj — 0 4jb 4 J 45 i-5jjjLoL 
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jLwL . ( j LSö j I j -UwJ I j Lj j- 3 ^jlj) l^-mL-o U^S'di öjU> l5*L^>uj-S 

ÖJ Lw-wwjj ^>4_> J ^jwjjb ^£jJwJk ^J U*0 j L 4-1 J 1-SLwwJUo aJ jj ' j-SjÖJ lJJ&J Aj 

tJ&J'ibj . ( j I5djlj.jjj ju-wuî (jl j-o L^u jl ^jS* ^-C- L j3 ) . öj^jjjiö-^JLÎ 

^jjjj>jö^ ^<LwLj ^-cLj— 3 ) Jj-JbSjbs öj^jL-oj (^I^jj »J u>\ Y ^öjLoj 4 — 5" 

jLSöjlji L». j l * 1 1 j (^ ö j U> I -\^uJ ^j LSL-C Lj— 9 4 C Lj j— 2 j_ ww J^J • ( ^j Lu I j 

Ljj—Û ^jJ L"ûj I ŞjJ j jUj J— w—w_-Oj_S' j»U»-W LLo (^Söj4_»-w . jjJj-SL 

lLm^j j lIILj j-5* J j L-w m-u (j? *^ J s ^ a^j Ajk bjj> ^&j j . û j I ^ -Lj û j 
aJa5\jjUfc jAj ^LIjJ^u jjjjjJLj * j^j-^ ^jI jj-^ J jlj<^ J ö j I jJ CLow jj - 

j öjl jJ Svjjjs ^j jj-^— <J u> ^SL-wj .AjuL^^j u& 4 J (jj*^j^j j * ^ AjS t ju>ö,5jöj 

. ^JÖjj— w-w<L> ^£4 jLw4j j4j ^*Jw-»-u>j j ^SjU) L j L" ^JJJ^j ^jlj^S* J jlj^*-w 
ûjl j— 0 L ^j jLo j_s u 5" ^ul jb jS" j^j . «jl j— û L ASm>A*~ uj)) Sj^ jJbs Aj LLaj j^j 

UojU)) (^Pj^öi jLj j L 5*ÖJ 1 ,5 ^S* jj-> (j^^-pL> Sj^ ^SjbŞ j jöiöi jlSLj>4-»-w 

((^l-oLj^U)) jj—Xjö.5 j I ^ 5LjLo ^SLl^ L° L »u5" ,^»uLL-oj_j jL ja_» ((jlj— oL 

aJ L— «4j jUjL SjtU ^ j j j j ^ ^jj L5 *a .Lgu aJ jLjL . ^£jjj_LL 

. jrOj jöi 


j^Sri^ 0 ^ v^jjujl j ^gsjjös u ;,>l .!9. ;.; 

^LSJuojS" ^jL 5 LujLjIj ^£jA>jASbj jj-0»U-O J»û j _w-J 3 j 5* jL-ulj U^jw-J L5” 

j < u-w£ij Ajfc jLjlja: ^jI jûjLL j ^ j I - L 5 L uJj LSL cx*-wjjju i UmjLwLj 

j j-L». j-^LLL u^-jLJ-S' j<u ^LL . öj_x— oL ^*u ^-j Lw£j LS'aj ^j u_uj> 

*S\ jCwjwjIj jU jl -U-UOjJjL) UU*S jl j> U> UOÖjLUwW j4jjj> U> 4 jI j ^jljöjLw 

uî oLwuA^JL jj ^U-S"u ^—wUi jjj ^^-L-jIj . jj U- 5 * S -L— U jLjöjLoL ûjöjI j->- uî 
ju . ^-trijjjjbj j d^»-4*jjpu jl juî (j- 1 j^jbj uSL uS" ^jj> j (j L5 *dj ^ jj » ^ 0j-5* 

: »L (jC-jj 4 j Lu> 

' ths^jL^ j j^jiy 

j jjj-»-»-w t^jLI jj t JL^5 j j j<U-w»J ,jjUb (j L-wLL ^^JL>jj>j-> (jjöi <UUL> 

»—m^-w— »- w »u5* t j L5 *ûjj^j I jj-> 4u»-w djdS" ^ «j I j— 0 L a_iL>»iU»-w)) ^j ISûj 4 >j I j> 
j ijljjj-^ (^-> ^— wjj> uS" <u^j <uLL öj A j öjjj jjd>jdjb t jO) u^jl j^Jj^-oj- 5' 
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J 6 ^** 0 ^ U’ 1 * 0 ^ 1 -P 9 U" 1 * °06^»U 

J (J-W L ^-t— >j— wW j- J I jj ö i J ^j )j_wwO cS " 5 J jS ^- ^Lj Lw-& I - <CLw I j û j U 

jUS* .U-J j Lojj— »- wj Uw (^ l^JL> jlwöj^j t^jjli LSsJ U-0 j_S j ^w-wL wul j»U> 

4J jj^Sjöj u^-Ju^ U^ ijU-Lu jLoj>^-w->ûj j öj^-_uj^^j öjljj jj uSLj & , 5 4—»-w 

(^jljjuö^ u^JjJ-o L ((^jLuUu-u (j^JLi^ ^j I -LJ j <U-w jjJbU -Jji ^-o-JaJ^ 
j ûL—wö^öj ^j Ljj ^-û^-fcjU j Dju j ijj-5L j LSLj. S* jljl j»u& ^ 15L > 

^-w<wjj < .w ujj- »-w!j . j L^jj— 5* (jljljAjk ^ujjj j ISLu s 3^ ^~i Jji L^L 

I -LLL-wlj 4J j»*^U .^jJuUjj_o ^ L^-Juo j5* jj jjJ AjUo, 5 jj-»-w Jj 4>jdjb ^j LwUL-u 
j^U ^ yûjS ^Pjj JJjJ L-w L Lj jJ ) . I jj-uöi I -Uj ^j LwL^) U jjSLJ <Uo jL 

(al , a2 ,a 3 ,a 4 aJI j^ bl^î^jS' J 

Lj-^ J (j^^ I jajajV JLjjtjj^- -wO j -5 ^lSLjûj 

^j LS'U ^j LS'aj Lj j»^^j t j 4 _So j LS^ I jj^^-3 lSjI lS^ L-w^-S^ jL jjj 

t j Ijiöj jLjLS' I ^ j_u (^jl jj U (^^uljjj j^j^ a&jj> t ^j Lw<uLu t^jjjj-^j 

. j LL j^j j-w^-ojS* (^jj-o L jj- 0 ^- 1 jIwAjI j<u jAj^ 
J— W .J J j LS' uS* öj^-wj-wJöi I - uS'utjiUwW S^ L j wwW L aJ J L— 0 J-> L wwww-I^ ) <Uw-şJ 


(^-WJJ-I-W 4J jj 


mJj-wJ (^j-wJ (^JjLfc ^J (^J> (^ l^-j> I ^ (^J L»uLwJ (^ww JJ—W aJ (^*-wAJ 


jjLj J <L»lj jj'Lj (^öjaj^j-S^ j-wj »J L l-ww L) Ojj-o Lr 5'»uLI J aj .liö^ (^jLIj 

t ^j^> <U- 5* 6 jj > -owu j^jfc 4 jIju- 5^ t LSd^ jj-U l <0 öj4jj-^j l5jI ^ l5j— ^ 

t j^— »-w 4 j 4 jö ,5 <ujj (^— w^J ^yZm t ^j jj^_*_î ^j ^j L5j_ouij ^ j (^j LS* ^-» LSLjJU jjj 

(^J <UwW 4 j^jJ 4-Jd^ U Jwwwwjj-jj ^jLulj (j-’lj U jjJmmJ LS'^jtûj * ^ <oj-5* 

•ok^ 


j6jîgaajogS ^jjlSöSj jS öSjOÖJ> ^jLuilS ^SojLuub 

6 j L— w jj j^j (^öjU I -Lo*^föj jj ^ ^jj^ j^j J-frtT^jS dj ulJöjLu-w (jLöj^Ji ^S j-wj 
jjS* 1 1 ^jU) j _ wwoj-5 j <*3jj^o (jlj^j aJ jj.d&j c^ujjjljAj bLö ju (jö-p (j»jtî j 

l^ ^Lj — 5 j-j»i> »u öjL^_»-w jj ! j5u> ^ji’LS'o Y^xl ^-wj_^_) jL «— jJ j^-5'u 

öjul-^-jJ uî ju ^ U-Uj Lu I j ju ^jlj) j LS' öjIj-LJwj uS^ ulj^— »-wL î jjj 
(^LSsjj u) 4 jLo»U t 4 j ^ (^öjLoj J x ob U (jLo- X -fe J l jLaj aj - 
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Lw-u jrl J jj J*j^l -^cJ Jj L 4-S* L^4u 4_> Ul jj &S 4-^Uj^Lo L jO j —^w-oj-S* 

4j LlL- y j ^l*. «êlÎ 4 ^jj L5^y aJ Lw> ^j LS'ûj I i )j^ j L5^y ^-o ^cl— j aj 

^jAjL ^Jj^Jjö^ jj 4— «Ly ^lS* ^4jL La-jJb j^U CJLS* i jL5L_ufcjLoj j jLSLjL-u 
4_> 4j L LaÇ-fc |»4 j j^jL jCij-^w-ojS* . Löi ^L^4j 4 ^jJj-S*ö,5jÛ>jLL Î^-S' jj>ljjj ► 

JLS' ^-öLjAj jL ^l jSjjj ^jLaj u-SLl L>j3 LJ^— < ojS* ^aSsjj L jl j-S 1 jl ^ ^jl j jw- w 
^jlj-jfii L3jj_-o 4 jL$S jaj j.,,.^.,,.^,1 >Qj— S** Aj j-j jAj ^£<L-ûLj4j jJ^jLwj 4j . C^L^öi 
j^j j — wwOj-S* olj^S' ^CjLS' <mSuj^> jLll^L j bjdSj^jjj jj ^j> jj Lj ^ajö jLo 

4j L ö j CjjCL-S*ö ^ c3jj— o jj jjj oöj j oLS' 4-5* öjI j-S' y zjb&j ^^Lljûj 

j4j J,M* -woj-f . ^J-Sjöj OLS' ^Jj— yj jj 4 j L-Lyijj J jJ 4j I J dSuj L5” ^SLjÛJ ^ < J 

^j L öjIjJjjL c-^jjjj^ ^j j 6L-wij L j I j ^-jj jl jC> (^ûjajI-^o) ^-^L-oLL *.*^.*-* , j 

j öj^jI-Li jL^— L 4 l^uL j ^jSjûj jlS'aJLS' A-wij Lw> I j Lojj jj ^SL^ûj— y»y 

^liajLoji ^LoaJj ja^J (Outoput Results) ^jLji' ^L^aj I-LoLS'L J 
^LSLlLu aJ .olju ûj<CLu<o aj (Stored Program) jljil: ^/^a-oLjaj 

j^j jOj ^£jLS'û-jj öj^j^— y«L C j ^»aj jl JuJud jj*l> ^ j LSj-& bjjjUL 

• j tt^L 


lAw-^JS 9 i^!j^ vPliblgJ 

j-S' j LSöj Lo j ^jjl jjö^ 4 Lo ûjjj^j ^Lji 4_> ^Lji j LS'öjI ^ ^5* ^i" jC> j— wj-oj-S* 

J U-iJ^J ^û J- w- U j^-uW^J jLjISLC-U ^J , 5 jSLj J I j Aj Aj 4 ISjöi J Lww-iL—Î J Ûj 4 j l^U 

. ûj^lOjjI j^J Lu j L j LSL ^jj— 5* j LS'öj L-oj j c-wy j Liy jL iLj 

> ^uS* ^bjdu * *^* Aj i jjj'lo Ow«iL& j L>j<u j *— SLj—S” • -• Lodjd^j-S' 

. öjCj-^-oj^ (Speed) ^£jljL> dj£jAmu 

j£ <m£bj ^jj ISL-wi' sj^-uu öj I ijS" ^jijjöjjjAj jj j ISöjAj j-w—û j5" ^ 0 - 4 *jj-u 

jj ((^— 5j> ^j-Ju aJ cSLj ol j» 5j> j j5\ * a jud> aJ j^ j— 5" S' -3 j^ j—^ 
4 J ^jL^^-o ^j LS'öjj^jljjj^ 6jC> j — wwoj-S' ju ^ja-iLo j [SsSjjjxj öjOj-^-oj-S' 

^jLy aJ c5* Lj » ^-Sj> j5Lu j L ( Sj> ^j LJio aJ Lj ) ^-5 j> jj L ^ju jJ 

jljAj^ jL^-— « ^jjIjjö^ j lSL5jju>u bjdjjm. ^-oj-S' Lfcöjj^jfc .^j4jLo> (( ^-Sj> 

^jjljjöi jl5'aj J a-0 bjdj j — w-oj5* L' a-.JjiLuLS' 4 J öj^j j&O ^L^^j L^5j> cSLj 


I -LO-Jj 4 J .^Liljj LjOj-^j^ ^jjjC^J^j ^OjL ^J j l5L-u jjO^J ^j LJj>jA> 

jL 4 ^y j j Lj Jc-j— ojjjj L j\j (( u5Lj LS*< i— o)) «u-oCy aj" li'U 

J-5L uTLilju (( j I j— o L )) ^j LSL- yj Ljl JjjU OAj*^ jLOj <uS* LwJ C-mJjJj 

<L-jU jj> 4 J j LCT Aj I j 6j Lic 4 -oO-i ^jJ jj—S' 4j . jAj j-w— woj—S* ^jj- 1WW.1 40— u 

I -^Lc LS^aJ <L-4i jj__s jJo ^<JI - Aj ^j jjO-SL^u Cj L ^£jm> jO-j ^jj L5 ^ j LS' 

. jCO jl^aj jjiajaj jCl IjJöi 

Uöjjajb 4 uAj LoL J ajj-wwoj5' ^j LS'^- ww-w5 C^j*^ La5”<lÎ j^ji ^ A-O-I 

^LofcjL-S'iU ^LS'iL-SjC j jjljjjjL j— O-O-X j ^l-S' oLjo jC jr\Jlj-Oj 

15*ö ^ j>Sj IS' A-S' ((j I j-o L ^-oj aJ )) . ^j\jjj j IS'^j û j O ^5^ & i j Lu L jj j Lûj Ci j —w--oj5' 

jjjljjö^ jjjj-5 aJc ^jLS'^— ol j5jjj uS'öj . j^-Sö^ L jjCj-S' jCij-^w-oj-S' ^jLSL— oLj^j 
a-> La5L.,5 ^j LSL-j^j 4 J . j—i^-o^jj-yw ^Sojl j-oL ^j jjj^u d-^5* ^j ^—wöj^-S' j^j 

.uAjj^ö^ j L ^»^j j4 — j jJ ^ij_5 

jij j +muAjS Jajlj^L ê^jêj)) UMid^d J ^ÎAuJj> jd**id . J ^ljftjLi — r 

^jö^ 4 jCi Cw-wöiûj jj> (( j L^'öjIj—û L o jC» a-S' ^öjAu ^-Lulj ^Ijöj^— u 

j^u olj) jL5'öjlj,i ijJO— mCj oLj^j îjj> j^— uaJ ^jaj^ j L o— jL-w5Lj I j öj L j 
aj j Lu LS'^LwCLut.ij) ^ ^ ^ij-Sj^öjU Aj Jwû jj jljLj-S' S* LoLj^j 

4 J jl5'a-U J Lul j OLmwJ ( jjjw—oûJjlj AjLoLj^J *^U Lw ^-0 Ajfcj Aj L-U L- 0 j5* 

a5Li ^j L«^5' j jl5'öjljj^-o 

jijj++Aj£ ^LIi ^U jijS' — i 

1 — SO-uj— « ^ j LS'^-t-L>Aj ^jLyl J ûjl j-oL j j iS'öjOj— wwû j5* t^\jljj ^uö^ ^UCu 

LöjI jj j aJ j LwSL-u Ijöj LL j ^j Lu Ij j^j jj - 0 ^- 1 ^ ^ j L- wLw) j^—waJ 

jLjjj ^S'^i-ujljLy^ . jjljLcJ ^oL-w^-S' jdj j^-S*4J ^jjlj^ ^J ^jaj^ 

.^j -C^-Ojöjûj jjj LjjJ LfcL aJ dSubj bjbj L jaJ jJjLyl J ^jjjjO 4 ^j 


^ 9 ^ 9 ^ 

4J >*^ 4 j . ^jJy^iL ( jJL-ojj ) u-S' Aj tLw-j L> 4 — 1 j C j 1 1 1 4... 1 4 .. -o j- 5 * 4— SLî<i— > i^£djJJJ 

û ij 5 L 4 ^wwy ^jj LjJL-oj ^^SOj I j-o L Ly Aj j C j— 4— y-oj-S' a 5 Lj> ^-wy I j I J-LL 
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j a_ 5 b i Jtr 1 £ C Lj a_ 5 ” _ 5 du ja “ J I j-S” £ Ju dujjj ^j^Cj J l^Jj ^ a_ 5 ” (^ j «_ 5 ” < » ij » i 

jl_5<0' (jjL_Clj I ^5 sjJ ^duLI j Jj . ju Jjd__oij_^-u juljj'oi jd S»J ^^jOij 

. j I5”i jlj J lXj (_£»_5<oI j5LxJ i^jlij5” <*J <Ljbj5 ” ^js15”Ij 


jlSijljAL ^ 6 g 6 jlASiJ ^lldxljjd 

i aJ ujCuju <>_S” jj 1 “ v ^ 5 ”&j a - < 1 . U j ° < j L- 5 ”ojl j-O-jj ^j»ja_ >I j^_ jJ 

.j»L5”b crjjlji j jlS»jl jJOj ji— -<iJ ji j5j L5” < jL5”»jljj-Xj jû'jSjbj 

. ( (>»3j»6 *îL*lj}S |»Aj ^JJJ *J a6 £*2j) 
j(5”»jl jXjJzJsj-S 

dS*Jbj ^^JLûjJj-9 aJ ö i aj I -\SoJ 4J j 15 ”»jIj-Uj 

jL5”i5U<iu »_5 (<>j a— — u (jjLau (jj^--d-5” ^j L5”^— ojj— 9 aj liL»ja_-u aJ jl_5”»jljJCj 
j (jjj5Lj »iLoL < jjljjjjli jLS”»jljjOj jj <*5” (Source Documents) 
ac_L”d__o ,jjlia__>L (Kybord) jl__5'a_o_Uji ^a_L^. ^ L5o j aj 1 < <.1 L 

^aSLo ^ISI Sj*s j (Automatec Teller Machines) jiS^S^jL^yy 
a_> <0-5* (Derecat input Devices) j_j.ja_o_Jj ^jL-Jlj 

a^ujiûi ûjaJCLOj^u ûi ^S* cJ*^jl5jöi jaj*SaJ aS* ja_dS' ^-ûj |j3 aJ (jl^ûjlj-Oj 
^jLaj jOj— ûj_5" ^j j^jOLjIj (^jLjIj ^SajlSjû^ ûjj>) .jaûj-y^-ûj^S" 

LL-ywlj i j Q j... ^,.^..»0j-5* o I -U ajjj jL ^jIj-jö^ -uS' ajaj^ Scanner jLlL^-^ 

. (^jSûi AjLo^J ^^ywL ^ijj (jLwL . ( 4 jl J ^JjSjJjJ ^lSjûi L^ÖJ 
^jlSûjljJÇu J^LyW^J (jIJLöL^^J jl^j^* — ^ 
jLöjLûL I^öjöjIj^ aJ ai' ^ol jbj5" jaJ ci*^j -Ca^> j L uSaj &&jbj jLwwL 

. jJ>CJ ÖjJjAj jlSûjlj-Lu ÖjI j^Oj 

cJjji -Ca^* aj uSaj <-S&j ^^JLOJ j^u L_SOj :^JuauaJl> :cJl)^u 

^jJauajL^ l 5 jjj (Classity) ££jJ>j_Sû.$ ^jl> ajL^ j 

jli.CL.aj ciOj Jj ai jljS^ ^jLo I -L-L l. aj (Code) ^.SjS* j öjIj^»jjj5^ 

l 5 A ji * jCwjj j -yS* d ij d jJ j LiJ ai ai aj I ^ j_5" j aj ^£jj> . CLj » aJL^i j_o 
j oL ^JjjLa_S Jj j Ju L a_Sl j ^jLiLijûi a_5" jaj ciöj) ^jöjL-ûj 

ciöj) ^Lj j uilaj L — ju ^,jj_i ((jOjöJjL jL_SL>jL Ju ^a — ywöja_ i" 
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. j4u ûjjjaj jLjS' jj-JLû ^jj«Ca> J 

^jjLSûjba-û . (Accurate) uLu^jj j 3 j j L 5 û j aj j-^-ûj- 5 " (^jI^l> ^ljûja*^ 
jjJj Lû a_.jj jajfc . a^u I -Lu ^^_u L5*a_û ^^Lw-«au j j’JjjjL^Jaj jaj j-^»-û jS* 

I J— 5 a-.a_S^> jajûaJ (juljJûi j (jgj-iU ^^a_. I-COj jLjJjau ^SLu L w^ûj j jjjj 

aJjL jau . jû-b > L_ j^au ^j Lj * <ûj (^jL^^* ( j Lj * 1 <û L) jlja^ jl ^a, ^ 

ja_Saj . jaiu j Li aLajfc ^ja_> jUj^jjjji ^S'ajöj L -û ju ^j-*I jj û^ au Lyjj-ULlAj 

^ l^JL> a-^Ljau ^j LSaJ Lû j_s j-S* Lfcûjjajû j CXwjjji jaj j-^^ûji aj jL5ûjIj-Oj 

t ju jaj j«^-ûji aj (jCu ijj ^aj j-Sjûj JJ^J L> jo I j- 1 i j^u t ^jj aj Lo*Cû 

Grabag- Out Gabag-) «3^0 jij^j — 3^0 l5 ö j^j L aSLûj 

jLoSoUOw ^ ajl j t ^OL^-u jLûû jajjjiûi jaj ^Oj>cu ^ ^ijji ^Jjai aj (in 

U” (a5 j*^j *îlj^) . ö_5<*j > -5”iij» j; X 1 ^^ubjAj jJJb j <c j . — — o _5 L < 

<J (Coputer Errors) ^j<oj__oji” ^Uajs ai - Ls>»ij»i <l__l-oIj j<L J»j<L 
<_5”aJ < a 9jj— o ^j^lj ^JssbjAj 9-U I isi _ 5 _ 5 j a-Jaj& ^a__oLj*j _5 a-jaj» _jjl j r jj 


6 g 6 >jl VS. 1 I (jjliljjJ 

<0 L ( o jjte _5<L (Manipulate) ja_-u<J jij_SjL5” j < 0 j ___ o j-5 ” ^ojajIaSLxJ 

.^j5”»i jijU ^^SJU - jjj>-_ 5 1 jj> (j L I _5 <-^-o*> ^j I -0 L_j jj Ujjjs U” »j*Xjj5'»i 
<-^Ja _5 jJ— >»ij»i <- 5 s_oa> _5 j I i .... a _5 j L- 5 ”l—o-OU» (jjj-^ jJ £jjj <o < ■■ j 
_5 (Letters) c><j jJ UL-u jljljajt aj jj’Lj ^L— cL (j(5sJa_oj_5 . jjj-5»9j»_5 
_5 Cö^Uoijoj Uda_ 5 ” jL 5 ”»jl j5cjj_5” L-o— -a c-C_5 j (Numbers) »jL_oj 

J<L ^l-CoLflaj ^sj-CCj jJjj'ijj _5 jjjjlj_Cj> jj<Cij_;_^_oj_ 5 ” (jOjAj'ljSLl! 

. <*j<C lSj<L 


lijlSdojjlûlj CjlujIj ûJ (jjlSûgl j .\;. i 

jL 5 ”»jljJCj < j\jL»ja_-« jjj^JLS” a_jj Lj I j jau j*û I j lw—u Ij <J jL 5 ”»jljJCj 
li ^j a_u L' ( ^- < 3 L> Jûa> <l) <Ln> ajl jJu * <L < jjjiii j L_y j L 5 ”LC-Û £j&dj 
jljaj' (jjLçlj u^^J^lj^ci ^ol 5 ”L jruil ji <3 .jljdj' (jjLçlj <CuL 
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Input) jLSû bj I j-oL) ^j I jj jLSöjIj-Uj ujjLoIj ^jIj->o j^jj-u^-ojS 
^ajIjI j-oLj j^u ajI Jj jL5*öjI jS* cSLl j cSuj jIjjSLxJ ^lujLjIj j ( Devices 
.(Output Devices) *jajJ**j*j ^ jLjjLjIj *S 
j (Screen Displey) ^l-jL-j i jLS^— o— Sjj ^^-ll>4j cSj ^-iLS^— wuöj^-S 
j j^j 'j-wj) j-S jl j*~a~’ ^ o Ls" uo >* j d |jj ^j ^l-JS ^■’l j^* ( Pri nter ) j^^L> L> 

. I jJ LllJ 

t&kw'O j ö #3 j*—*J -t 

j 4 j o*-LS j ^L) ö j L>j ^S 4j LLu j 4j j 4-»-« 4 J ^jj I jj O jLi j-w-OjS ^j ISö j I - 4«o 

(jo ja_^ aj aSLo ^SajLI j <u) jLSl <LLw-oj J <L-L J 4 J 4-S ^ 4j L Lq— L fe 
j^— > j^J ^£j Lj....x....-0j (^jl ^ j— 5" ^jol jj öi ajI j^j ^jLûjaJ ^-S> . Jö-U L.-^aj jl ^ j_S" 

. Jö-U ^L^^j j ISöj Loj 

( jlalo j oLL^ > ) tSjl^* 

. 4j 4£ jLSLSLjjJ ^l ji jS" ^^jl -Lo L^<L ^jLIjJ LûjjAJfc J ISö j 4j j-w-OjS 

öj^jUb jl-l j jOjSta jjbjT-t 

jL L»o^>û,5 SOjj-^- Aj jjijLb i jLSöjlj-Ou j L-oUjL ^j LS"aJ L-0j_3 j-S" 

. ûjL— wJ I -Lj^-ujAj ^>LjL- «ûi ^jJ LL-wuJj-O C-S— jJ IS" jAjfc aS d J d j O j-wwûjS* 


^jöJg^uOgS ^fllui-ujj ^6gljj6J)b 

cSoj4jj--^-ojS L êL-o-Ij)) jJLJûi j4j j — w--QjS ^jIjLLL&jLSl ^ajjjj ^>j4S 
juwJ j O 'J-M-O jS ^g-SjL-iU*— u w » — « 1 <■! 4j jlj^J I -L-*—'*’— «.*.' I j a^Aj (( j-J ^lS 5 - juuO 

^^wO^jdLO 4j ^S djlj-\jjS 0S0 J OjaSi J ^ cS A j D^OjS ) . jSûi 

JSJ L^JJJ Jj- 0 ^ <LoLo ( . J^Sûi jlS ÛjdSjLj ^jidjjUb ^jSo^LoL dj (JLmU^lS 

(jr^ c^Ijj- 4 ^ l^J^ Jh -Lru^ JJJJ Û J^ jLS^lUUu-^ 

t ^jJj> ^j ISS'ûj t j LSa-w- u t 3^ ‘L ^LwwOjj ‘LoJ— u-wj j^L . 4 -LaJ jj-oA^ 4o ^jjj> 

jj— oJjb <L öjj L-Lmmj jL t jaSvj jjuuo ûjSLo 4j LLaj jL) t— SLy LS . ^S-O 

.ûj4jSo JJJJ jlSL> öjöjlj> LoL) ^j LSO jjJÎ t^-l*>4jö,5 ^LaJ 
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j j S^j ) ^j 6 j l <0 j j ^ jj S jj^jjjb jS cSoj^I^Sllj j (A.B.C 

. ( I -SLj jJjj-uo jJ jjj Lb Ou-wö^ûj ^^jS ^pjLoj 

LSP jS 0 -Lo j LSûj I «Oj jLujaJ 

.lLLu ^/ajjjajl-SoJ ^S Calculating ^jLjUoj 

^j- Sl fi>j— *-»■<■' Aj ^S ^£4jIjIj-Lo jL jUj^J ^S jl y ' j^jjj Aj : jj/ Jo, :£ 
t cSjj^>cj jj ûjJ^S t^jLj-Sjj LöjL-uj töjjdilo tjjl jS oSLo j cSoj ^Ş jjj J 

lSoj ^jJ jSöi {jz tri. 4 ^^Sj jjJ dj-uyj > Aj j ISa-o -LLL) L> ^j ijSSoj . ^£jj jj jjS 

.(Sort) j^jS 

Oj^S (^jSöo jj jSjöj cS-JlS j— •— oL jj j LSû j I j j-L (^jS 1 0 j-lo jSLjjS ! 0 

. £ gjjjSöo (Summarize) löjl^ ^SLjjS j<l .öj^cj^Sj 

(•ISLî ûruljfl -T 

cS L j t Ij-LoL^<l jLu/^J j Lll-wjjJo ^jl >2> jS j ûjlI jS jS j LSöjlj-LXj cSjl S 

. LL-wjjjo ûjöjI j> ^lIjL jS jaJ cSlV jL 

jj I - lS-u-oj < j aJ j LSöj lj-^i : jjj5l J j »j<Uj'Lftl J j A_uj Aj :JiÎ4Î 

. (Storing) j^j-Sb ^jjj-Sö^ ^-l> d j 4 » ^ j j I -Oj^— yW^J ^S-O ^Soj Lo* ^ÛJ^J 

j^— uwAj ^^jjSöi ^- -j jLSa^jjLol j jL j jLSöjIj-Uj ^öj^Ij^Sj^^ ^j^^ijUww 

.(Retrieving ) öjUjUL 

^^Lu*Oj-o jJ öj^S--wOj-uy 4 J jLSöjIj-LwJ ^ j : J L ! jij^L L> j (jLJ jSIj SO 
^öjOI-S^J jL jj jSjûj cS-J^S jj *5Lo ^SjjL jS jj öjaSojL jS aJ jL ^Sj^ 
j ^yjSaj^j (Data Communication) ^LSöjIjJcl ^^lujIj-SIj ^Ij* 

aj j ^jI jfl ^jUwLfcjLS^j du ^jLul j ^LLi -wj^-S b uS ^-S^j öjOl -SuJ ^jLöj^j 
^jjS j LS öjIj-Uj Su c «w-ujjjL jljl> j3j ^S-jj .^jö^ ^Ijö^jAj I j S ^S^ jöjUuj 

. (Duplicate) ûj<clj5L) j<l<J jLjjj jL 1 jj^SL 


^jdJg^uogS ^6g6j|jSol ^lSöjl^ jS 

* J ^jI jjö^ cSoj^j j-w-ojS <S jS-jjl - ^S jS öjûjI j^ lSjI ■* 

J-W-CL ^S J LSûJ^jI -S-XJ ^jb jS L J^J j-wa-OjS 4jöiöi ^£4 j Ll jJ J^J 4jIjL jS J^J 

. Lj û jJ j 4j t I ^S ^j-J L 
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jöJg tiOgS ^jJOuuuuljjuj (_5« jIjjoIj 6u0 j6J» 

jlj j\ U <C3-a_«)) ji J 4j I i j au^ww< j5” »---■.• aJ . 5 ^5” JJ 2 j w _ — <u 

. «jl _^oL «Uj<ijj) ^jjioj Ju ^aj (jjlj-«Lj 

au (General Purpose) jsjLS - a_oajs ^^io^x-aL jLS'»j<oj^_aji' 3 jSL_« 
j<J jLS"o j<Ci j_w_ _oj-S' j^iL—o a_S* a_L-aj Ll jJ ja_i j ajs • j L><5”aj ^5”ajLI jj 

i (a_*j(i?) (_jjIj i_S»j jjl ji” jjLo Ji’a-wib’ ^jL_j J j<Ljo <_S'jj jj a_S” (_jajl j_X_o(j 
JL> a_S” jl J_^ Lo L Lo j_3 ji” (> ja_3a_oj_S” . ojjj'LSoi (_<j>- i j<*5sj L> i J_j___jL> 

. I _b ^Lsiaj uiOjLS” ^ oLS” ^ ai” I ioi j<Oj_<_j_oj5” jj jLojJ «jjsLjJj» ^jjjjioj 
Jj jjl j_jjjj j aj i j-wş jsji” ^jwoJu ^j I j j____j j jLljOjLL jaj^îaJ ai” ajLoLjJj jJj 

. j(5”a^L__. 0 ^jjJ_3 jJ_j ajajjl j> l5j3j 
f 0 <_XXj L5” t ^ ^ j j_i LL f 0 t_S” s j ^-<a_o LjJj j Oj a '•' 5” aj t_S” s J J aj j _ _ o j_5” 

*a jj^* L? -<. ’ j- > aJ j^iljj'oi ( jljja_j_S”aj t^gili j<L_jaj ^ljj-5 ^jJLjJ 

ajjjjC jj . j Lo ai” 0 j aj i j-w- oji” ajjsJj ji—OjJ wSLjl <o (jpljjoj jj a_oLjaj ( j5” 

a_5” (ji_<Xj jL5”au i-5”aua_oL jau ^jjöj ojau jja^u uX<jjj_i jjL5” j aj > j___ o j_5” aj jai 
ojaj jjaujj ojûjaj O (j L<_._> j jjLjj-oj ^ L5”ai”jaj ja5 il_Lş ^Lsiaj aijaj J<L 

. 6j\ jS" ^j Ui ^^C-wAj^-û ^»4j JjJ 45" ^jJj5jöj Şjj+jj <S 4j4-0 


j iP£6j_u>lS 

^-w-W<L <Lû Aj JwS' I5"ö jJLû L aJ w-oJ-5" LS^L-Q-’ww-w-W 

^£-Cûjj4j ^^JwiS" cLoöi 4jl jC-o L j^J Aj . jjS'öijöj L^«J45" ^£jLuIj 

^*j->*j .j4jj_w^ji" <u jLmJlJ (Direct Communcation) j;jl>j<clJj 

j— X— o L ^£jjjSb$ j L-L. öj4j 4j j I j * < .w Aj j LS" 5 j 4j j-w-û) S <l£ jl S^S j: 

t 4,-uwLwW I aJ {Jpyjjj L jAJ W-^-j-LwJb . ( n LînC ) j^J^CC-wlj ^ÖjI j-w-wAj 

jjSsJ ( (öjL-û4j ö j-wû L j4j L w- wU ^i") LwwwJ Li" ^juSsJ . CD ^juSsJ 4 J *Cj LSLwW 

.{Jj4jj, a a <oj-5" J LSjjwO jlj-Xj ^JjÖjJjU l ^LJ15' 4jI j_XwûLj j4j CSLS . L-SJ*J O 

(a7 
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^J LS> ( 4j 4j cLÎ jj Lj L^Jwo-jwwww-w j S J LidLyydU 9 L N 

l 5 ' J" 1 . ^ ^ ^j-wJ S-SLw C w.wwa.' jJ jiLj j5“ Aj > Aj ( ^LwşJ la wwai s-wû^ jJ jJ 


^^Jjjj ^^cLwjJjÖ jJ 4j {jJ b$ ^ -w-ww- w ^^ J L5 *LwW Aj jl j— wJ aJ Sjl^LuwAj “ T 

( ^jj-yw l5j4-)jJj* JJjJLûL iSij ^^s^JJjjS J^J J ^^s-sj L5"^— 0 ^J l5"cLo-j-w-w.w . 

. ^ j jju J bjdSmjJ' &S 4j4jfc jL-yCw4j ^jjJjcU* Jj-bj 

aj 4-^JL,oJ^wy-w.J j4Jb SjjiAjjUb l5öJ gûLûlî 4J uLJLjaS — T 

. jJ A-S"' ö i »Ll^4j Aj C lsW^J(LO JjcL> jL l 5L-C— a-WfbcU-O <L-S" öjlj^Jjli <SSjj-> 
<}jj^->}-£ J LHJ-^ lSj-^ t >J‘^ s *i ^ijj-> ^LS^-Laj ^jl jaj' 

jj-C4j> ^Ljjaj j ^w--0j-5* dS\jj> 4C2L> ^+.w»-ww-w w ^-^LoL ji*L jJj^j 

jAJb . ^wawwW jbL-Lj ^jCj lA- 1 I IjJöi AjjJ j4jfc jdS J LS" bjdSjj' dS 4j 4jfc ^^twwAj 

((jl J— o L <U-Oj<b )) J ((j| jwO L <CL>cU-W)) ^wwAj JJ^ cij ^jAj J_— w— .O j-S' ^iUULwW— W.w 

. jdSb^ jS Ij^jj S ^ JsSLl 

^I-W^J 4j lC>L*-w J L (3®J (^jlj-^L 'J^J^Tt^J^ ^j-û—'wy—w-w J- 0 ^ 4"*^^*’)) 

l)»lcS^ .jLi'öBoard ijjj .jl5&(Chip) l-^-l> l5öj ^jjjSts saw-w.si 
^aj^ wAjS L jj-£ jj .jliöCabinet ^-SLJ^^j^jb .jLi*öCable 

J j4^jL> ( cLwW L-wW ( J LSLwO-Sj: ^cLC^cG cLÎ ÛJjJ L^SsJj ^JJwOjcU-W J L ^Jj 

( j 1 S* clSs-wswJ ^ ^jmmJmSj <S 6 j ^J Jj L> A-î ^Sj ^ jJ ^Sj. <LJb . J clSvj cL^ 

^Su-icu öjöjöjiy .ö(Processor) ûjöjöjiy j (Floppy disk drives) 

L .SS lS ( ÖJ Aj J -^wwOj- 5 * J !^ 5 s-wO ^^JwqCww-W.iW j cL& ^ (( J I j -0 L dJm> <Ua-W )) ^SLj ji' 

|fjjj— -a o ( cL_Jw LwW ( J LS^c( ■<>■ S'j: ^A.nniS >^J . Löi ÛjJj <U dj^jl-^H^J LS" û J I Şj-S 

jcLdJJ-w-s— w >cL ^jl j -0 L <Ls^<L-w f^gdSj'S ^j\S^uj^j L (j^^jL> j (Modem) 
^jjjjiöjjLxj jj^^bjj •LXr’w^ 0 ^ (Pnpherals) ^ <(^jj ^(^j^-°^)) ^blj^b *S 
4jIjC-oL >cLj . jCj- 1 6 ^ I ^ j cL j -wwQj-S* ^jj lJ cLCwwOAJ^ 4^->jJ> ^j^Jj Li'öjCUo L 

(3"*l ^ £j4jJL£jliLj ^S* ^bjdj jj ^j Jjb DjûjcL j -ws-Qj-S* ^j j L jJu'ö jJ^J 
li' JJ&> ( ^Ls-sJ JjJ Lb lC— WÖ^ÖJ LS'L J jC J- wj-0 j 5' I -b !^jw> ^J li'a-Uj Lul J 

. 15" ^JjL> jLlSnj^ ^^S'cL LSnw> Jj jL j 
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• jS O-t-Ujji I j±> ^JjLSJcu Ju*> J <S . (Butter) gjjSijij 

J (j**i 

L^ ^ J ^J ^ ^4_S<4j bj ^.S^uj JjjL->J-S ^- t-U Aj J L^j'j jj J j£j Uj J*. »0 J 

^SLjjJ j LjJwoj ^lûcu <u) jli&jLjj cJLS' -lAu^ cSjl> (CPU) ^JjûjU 

• ij>b5 bjrtj*-! 1*5 ((CPU» 

jöJjjUjIj ^jSöjJLoU ^ LSjj aJ jli'aUlS' 4 -ujUjIj jj I j jLS'û jl jJcl lSllS 

^S L-SjjjJ J (_£j UjL-0 J ^-»-u4j ^J lLw-uJjJu jJjS* 4j (^Söj^-t-u ^jj&J J U 

t ^jJ jJjj-S*ö i Ij jL-uwU J J^Lj.^Sû ^ I J ^>6,5û>jJj4_> l-\jjS Öj4jl-SLLJ ^jLjS 

j^j ajlj ^j^öjU ^-o LSL j U ûjJj^L) I -L-ju- 5ö j uw ^£-*jöj lS^j öj^j I jSllî 

aJ öj<0jj4j ^ L-uj j öj^L)ûjlji<L<^L^J (^jIjal aj (,„■: LUjLfe »uS ^ <^-û LSU 

4 J j LS' ij— 5"l - 4 J ^j LS' ^ScU fi>j ^ < »1 Aj j LLo - L^N-o lS»jjjJ j ^j Uj-u-ö j 

. LLuj-^S'ö ^ I j jij5j^-»-w 

c^L-S" j j^j-^" U/ ( CPU) <crlj Jjj-Lij-S” -T 

J^J 6-C4>j4_& . 4jj— U-<-u4j 4_> ^ÖJ^j^jS u-w J jlj-JcUfc 4_> |t-S 

jj ^-<— ■ <-u«- w.<.‘ (^jl— öûiL-<L ^jJjj >*^fcu . öj4j I i U oUJ j L-5'û j I j -LJL ^LjsjjL-uIj cuLcu 

. ^£jLS j^S j LS'ûjIj-Lu ^sjj LuIj j^u-w^J j IS' ^S j^j j— jS ^j LSLLaj <— 'uLuS' 
4 J j ^£jSb$ l^J Lo ^woUj^j ^J Lj_$ JfL^dSdj' i I iöj^jl -Sjuî ^jLjS ^Uöj4_<-u 4 J 
I - cUÛu Aj jaJ &S 6j L-0^3 . ^ j -uS O I J I - J Jjj-*jS u^J S öUjAj ^- J ^Sl ^ ^ -JjuJ 

jj lS<u>Lol& -C<u> j öj^ulJj- S' öi ( Decode) <uSö jjj-S* 3 jS j &j < uj- L jSo ^lû 
^cS-o Lr .LS'ajLiy . LSöi ^£j4j ûL-smjj-Lj ^j I ^jS* ^o jjûjjjAj jj *S-o ^jSujuu 

L^jUi j ö^LûU l-SLj (^lji S l-SLj ££-LL ^jLjS' öjculjSju) lSlL’LS U* <U-oUj<U) 


(6-i9jb 6jSli) j6^ ^ûOJjL. (jjjöj 

«Secondary Storage Devices» 

^jtjj^AjJ L5'c U-L_-_w ^J^.Jjj ‘‘J jH}J j(i J 8 -L j ^-°j 4 i . 

. J «_5' ( ^ ^ )j I ^ j_J 51 3 ) a i j < m £-'-’ U (j U jj j j I 1 »_dj L jj 

8 JSjS j5LJ <0 j-^J £ "• < «.' I ^ ^Jjjij ■ . - <Q j Us^s J— <L-Oj L Sw— 1 Sj ■% 5 n ^ X ) 
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6 9 6 j^LJ ^ 6^60 

.^ysjlj J<Û J.M^-*.— Oj -S* Aj L ş-SOj «Uj j— ww Qj— S jA^ <uî û j û j û uSLuJ <L-S <U 

^aj j ((Primarary Memory)) (a_Jjl ^SIS) ^Saj^ ^Jj/j J a-^-Ljj 

• Jijj-'/ • Uj/ J (Jj /L°j 

(*JjI »/i) (Primary Memory) /»;**- -N 

. ^ jJ S S j S ^jo ^O* Ow c Sj SwO jj 

j^— »-« 4 j jUjLS ^4jLujLs-jIj j^j I j j LSLj LS* ^-jj Lw> I j iLîJ^j 

U aS' (Inuot Strage Area) jöJOj ^(jj-jl>) ^-*Jj-<-u 4uJ>öi ûjl jS dj 

. jJj-^Sö^Ij I Jjj<U öj<uI.^jJ jj / ûoLU ^jLS" 

aS' (Working storat Area) j^ja^J jLS^^^-Sli c^j-L :o 

^j LS' aJ jIS'LjLS' ^-ujLjIj j^lj Jh l-Söj 4LJj-»-« 

. I - û j 4 j I u^-L 

^ (Otput Storag Area) ûj^^jöj^J ^jLjIj 

.jjjj-^Sö^lj (^j<u) ûj^CjjSjöjuJ ^LS' U jLS'.jajl^SLL) ^LS'U l^U’Jj^ 

^jjdj <.»i^j t (jij— S* j L ft — 1 <-u U öjöj 4— u « L ^ajLû^LoU j^u ^ljdj^_<-u :£ 

- <L_S (^AjUL-0j_3 j_S j <Lj <L_S Lj A_-û Lj <U - j—SI - ^Jjj_<-u jj ^ j << j » S ^j^— <- u 

.^jJj-^Sû):! j l-Uj^J öj4^jjAu^LU 

J t^U) JJ-S 4 j i jjl jS* ^j Ui ^-L-» -uS ^j-w-u^J^-O j!j^> Jj ^S* (^^j L*Jj-»-u jl j> ><U 

(^S^aJ j oLS ^öjjj_S <Lj jSLJaj t jjl j-ScU (J^LjL (^jjjj-^ cSj-^^u 

. aj LSaj L ji 

t jd*>jb$ ^j L jIj /j^-^jLjIj ^j LSö j-L-oU lS 4jöj 4_> LöjXj L-SjjS ^SoÎL^ 

^jj^ lSLj, ^S«-w) USL-o j jjjLSUcU u^j aJ ^j I j ( l^uS*-«j LS^— ojjS--J^j 4 SjjJ> 
LSlL^j Ou-uU ^jjj j^fc ( j LScSLuu) ^ ^j^Sj jU jLS^-oSji ^dj*>dj lSöj) 
^JjJ jAJ^ . ,Jj^öj4-»-u4J jjj ( ÖJÖjÖ-Si^J ^^S^J lSöj) l^u , 3j^^*^^ j jlj^j ^S ^Sj^ 

^-)l j--L> 6 jL>U ( ISj j<i-<-u<L) ^LLu ^j> j cCL—u I j (^j^ ^ ^ j ûjöjö-SjlJ (^^S^j j^S 

^J ^L-t -uJjLuJ I -Uo SU 4 J .^Û^jSU lS«Jjj> Aj (jluûJ^J ^S (^uJj^jL JJJ i£j> 
j öjöjö-^^UU (^cScu jl j— <-) ^Jjûi jj^j LLuj cS ^jaj^ l S^j^-u-uöj^S j U lSwuLJS 
^j-LL-sU cU— u-Cû>j— >^4 j ^J—JS j<U .j^>jöi ^jLujlj / jö-Lij Lulj LSöj-Ju — <0 U 
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9 «-§9J-° 0>9" ‘SjAjgljfcj 

,^£jJj ^»Li^4j d ^jj^û J^j jljjLi C^Cjjjlj^j LwuJL’ 

'. ^JUjJ I .^S Ji J tfLob dj jdj J-w-ûjS' ^J L$*4 -wU 4j Uj 4-û 

-OlS'U j-u J CJw jdjjş+tjf afie 

. IS»j jLi" J*a ^ j » jîLj jjj I jJjj-» c«-L‘ *J ^lj-iJ- * 

^jLJLo lirtj jJ-**i aJ 9j»jI j4j jTft-yjLJi 4 j »j*Jijiji hiftj jLL- 

.b»i |.Lî*j li*S^ 

j (jSL^Ij 1-LiO *J tSjMj jLjjji- tj^*j»ilj tyly»i <«JXh» * 
li L gj -> J jjj-j jjj LJ j ^jjl Ijjfti j4j j i» > 4ji* I J^L i ':.Jf 4 J Jjb j4 — 

*i I* *^ • U j*-*J J &&L> 

j 4j4Jk I Jjjjj-J ^S'^jUIjj lijjjijjjji (_£»_j4jlj^xJ ^Lsljj 4 J ÖjjJS 

(JjLol J t^»j4jJ D ij^J—4j 4J J‘ d 'J _ -’’ : :; .. :J i ■ t*lbjb$ ci^J » J Ljd J— L 

l< jJL i4 — |4-Jj4i ISLL^ al ^4 .»■»>) .^jU jjJjLo OLS' l^jf ^^Jj4-> 

^L^>dUuW ^J L$*dj lijJb dj djU»oU J I ■Qjl ^O^Lww j ^ ' ^OjUo dj jdb 

( • LSdi I j4jdj4*u> juJ jl^»oU 

4—5” 4jöj4j 1 2> j <0j * ^ ,oj-S* j4 — u«^j jLmi-Lu ^jj4— û j ^jjAj I-CLwöj^j $UJ 


j 4j J -wJp ( 4— U-O ^jUjJk ^JÛJ U- J^j J-W-4^J-S^ i AjbjdjŞ jS'j^mJ J ^lwjj^ ^O jL> 


I Jj 4^-0 ^jL-ulj ^Jj-> ^jljj U ûjl j£ jj^> I A-Oj ^S" ^£4— ojL-uIj j^J &£*> 


aS" ( öjl jwjU ^£^>öj Aj djijjjdj jlSöjJj 


. ûjAj ISsj ^J ^jl IjJÖi 


oLiliöjl^ji ** jdJbifogS ^ISöjs? 

• j-j$»i OL’j' 5 ^" LjL?-i j lis j*jj__4»j5" 

«Digital» ^(ftjLj) JL->ui -N 
(Analog) ^Llj^ -V 
((Hybrid) *&> jji -P 

(jû-ij L j J 4 J 45” ^ j S sj C_ L ^ i 4 j I ji » i t_^jj 4j >_ ^_w_ oj5” 4J& 

(^jojLj (j L ( JLw>_o) (_^j4jjwwjsji” .jijwwj ^jjLjwî LS”4*j'4jl jj4> (j L 15L 
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j L (jL5»jljj_x_i 4_ujL_Jlj 4j'lj (jL5”4jL5” 4_ujL_Llj jlj^j . »j4jjjj_jL_j4j»i 
. jj5”»-blj j j îjO J 0 jiji j5LjJ 4 J 4o Lj 4j (^j L5”4 j LöjÎ j5” 

jj jjsjsJjjL s j (jjj * _ 5 »j4_wi jL5»j4Cj *> i j Lj j_—ijJî i 

jL 4Î (^Jkli ^5” 4j S j ..— ... 4j j I5»j4jij jjN. ...... ^ ^Jj ^j 4j . ^__>4j.‘ (^J 15”» J 4j j __-0 j5” 

j (^5jjJ>u jjJ» 4j j L5~45 L _ 0 (^jjiî »*V4j * jJj-5» -L 4i» lî jjjil J (^j L5”4w»j45” 

^jJlî 4 ) jL5”» jl j^jj4_> 4 ■ ij 1 . ' I j . (jjj-_i_5»D4j& ,j l . . L 4j j I * 5jj - ■ 1 
. »j4_JjLooi j Lj> u5” )j j4j& 45” *55>_ : J j^-Î4j» (jjj U I jJ l5U$Lu-o 

^^5* j I ( ^jjj u û ^ 51 S ) j Li&jOö-Lj U &*jbj 

( aJ j3j j L 5'«i-wJ' ûj ^— w 4 ^j ûj j L> aJ |»*^^j i ( A-Ujl 6^51$) j L5 * a-^-uS* 5 j w 
eSU!^ jö^öOjU ^Jjöj ^J L^-» ^£jL-ujIj l 5j3j j-^lj CwujjO eSUij’ LS* 

.j 4 jö .5 ^jU (Mqss Storage) juuij^- ^^Jjöj <L>jj j^ j l£j^ ö «sj&j 

^jLSöju-öU (Jj^> ^S* Jj«b &j4j ^jöi I j^O. ^£öjLûU jCIi jS'öjj^Jk 

j U 4 -Ij>cj j L-Ssj I j -lju ujj l ^ 1 1 j ^jö^ 4_>jj j^^ ( (jj-^ j uw aJ jöiö-UjU ^ûj 

. öj^-ojAu^UU I - cOujj-bj ^j aJ öjöjö-^^UU ^a^a-. j5^U j L5ö^-w^ U 


L AÛj^J öjdjj jSjbjJfm J ^jU-jIj ^J L5*ö jC-ûU (jö-UjL-ulj ^J L5*ö jC-oU L-5*ÖJ jAJ^ 
j jl-SUjîjj— 0 jl j— uJ jj* j-S* ^Jjfi»jj4j j ûj^Ui jS jj ^L-S' ^<ulj-JL- oLj j<U 

jTUj LuO i o j ^ « «.1 Aj > LS'U L^uJ J j ‘U I j-O-û U j^j . j j I j-j I i j^j j ^ ^ «Qj— S* 
l-^-J^-S^ ^ j Lwui ^j^^jöi j jj-5 ^ö^jöj öjöjö-^cJ 4 J ( Machine Code) 

ai'a-uj Lul J jU ( ^-*JJ jU ^j jöi ^fi> jO ^j U> . ^jljA^jLfcj L5 ^Aj jj jj jijfijCJ 
^■0— U-UU— Wi J aJ . Ûj4jj I Ij-S'd^ a5s->i ^^SOj Û >j-— w— -ÛJ—5' J— I ij j5\JjÛ j— u— u— öj— 5* aJ 

Aj JJLöj <Lub ^J L5fi> J ^lSsJ L> J J L5"‘ASs-uuJ i ^ jU^tJ ( ^L-W LuJ ( I ^J Û lj— s-wOj5' 

^j l— SöjjL-o L> aj lj ^ j L j> • jjI j-^U ^u_*uui ^j^-^jö^ ^jLul j ^jC—oU 

^ J j^’ ‘C^JJ lSj^- -0 ^ (-^.0 J j*->jb$ lSj^Ij / j^-^j^lj 

. J J ^j j-uu-OjS^ ^JU-O U Ouuu-ul ^j 4 J 4j I U jAj CJ L5" 4j J jj 
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(Suber Coputer) - ) 

^Jj\ JJ <)J j jj__P' Sjj <J_S" j jj^j'Ul^p' <tj j j-jj’lj X > 4j <i__S” <i_S"<l_i»jl_5 bjij 

C RA Y 3 , ) C j\j_jj ^j C ^ jj_> .(^jjûilj (jl ^ ■ > j j <0 j5” I _5 &j^>jj 

CjjmjjS CRAY ^j 15n_ij ^_o aJ j l_J L__a j_S” j<t_.*^aj j_S” (CRAY2, CRAY1 
.j*^fj,5 (jj-^-L ^ * L^jö ^j j ^Lo V bj lû j^j . &jl j£ 

^-t-uL ^^L-t-wJ Ij aJ jJ Lj AjljOj-^-ûjS^ öjj> J&J (38 
LJ>D ^lJT ^j L j..-t oj ^j LSö j-jöj U j ^ j < l_ş- 1 jS-L ‘ ■“ '\ j ^j LSaJj <u-û öjjjj 
\ V* * * lj N * * j I jJL) ^J 4 j I jdj j— ^-* ûjS j&j ^ Ş j^J LS ^jJ \ jj^> 4 {£ j*S b$jb jZm J 

.ajb(MIPS) \S*£j> d j\sjf jj-Lû 
(M ain Frame) >jj*S - V 


öj ijj I ^ i j L5 ju Ij LuL-oj^ J {£j3j ^jAj j — w_ûjS >^j ^j LSöjj> 

^Jjjj </LjjLJ J S” (^OLjSulj j4j J J LSLj 1>J ÖJ Ij û J ImSbj t jli J LS4-wûjS> 

^aj LruljJöi .^^OöjJj4j / (^JJJ (^öjtAj-Jj-SLJ j öjd 1 Jj—St)$ J—S / 

jlj^j J ^jIj^j j —ww ûjS jdj ^jUIjj i ^jj \4 &j IBM/360 4j öjLûL 4JlJ4JJ-wyûJ 11 S , 
(a9 j*j_j J\jj) . aj I « S* L Sj> jl i / (jj-3-û ^ * L jj-3-û V 
(Mini Computr) /j >54 (Jj^*r°i^ 

j j L_S"iL-ww ûjS> j ^şj LSjj L öAjöjL 4 J ^jjj ^j ^jIj^jj t * t « Aj^ öjj-j* j^j 

4 L I Ajj^J ^j LjIj ^j-*j jSJajö ^j Ll jj a£ ^£j*£ b^jb j^J ^/LJ*S j ISjSjIj 
jaJ ^-jl j -JL- > .(jjjlSL PDP1 1/45 j PDP1 1/35 <l öjL-oL LrLl ljj*o oIjl) 
*;Ij^) .Ij <m£ dj a*£j> 4 J öj L j£ jj— L -û T L djb * j V j I j ^ * aJ l I j 0 j .*. * ^3 

(aio 

(Micro Computer) 

(jjjjUljj |><<_5" ‘ jj j — * — (^Lpj) ijLS"<i_5"jj_>s_i jjj » j<*j j . « ~ oj— S” 

jj Uj <5 \j ; ^gj L5Y <C‘ j_ww Oj-5” .j <U lj_A_w__-l j <U < jj <\j* j ____0j 5” j^j__)ljj<L& 

^jj <0 J ^wwO j5” j <»■_.. ‘ ^ JJ^ 0 J oj‘ J_wş_0 j5” J^J . jjJ^U J jöjwj jL5j^5” 

Ap- /LS'öjjj> aj ^LoL LçJ/o lS (Prsonal Computer) PC 
(^jAj j j ^ -^j S~ (^UL u iQ LöjjLfc •^aSL ple, IBM PC/AT, IBM PC/XT 
^Jj^i- .^jj^SL^-J j jj:j-o/ cS'öj (Home Computer) HC ^jJLû^ 
(a 1 1 i£4*3j I j£ ^j^£j> aJ j L û cSLuj/û 4 J j Sö^jj öjO j-^ - ûjS* 


^jL SöjLj-S* j jlSo jLSöjLûj j^— wL <lS j-L d ^ S-SLjj Aj Ij-Wj—û j_S Aj 

^jlIjOj (^jAjj * ^ ^j-S ^L^aj ( (j J? * <û j o L L— > ) ^-Sj5jjJ j ^ j LS^-u 

*£ a£\JjjAj ij-^_»ûjS . <uş-J L ws^j ^ (^j^jj— - ûjS ^ajIj^^Lu ((Analog)) (^-t-uLi) 
^j Lo (j^j> ^jjL-w^j L) L jL (jLaJ ^^lj u-Sûj ^jL^-o ^j^uIjj^ ^jIjjö^ LJ^j’ 
U-Sö j ^jj£ 5 ^ ^jAJ^ j LS a,-w-,-jj Jj U -û Aj j^U-«aJ A_S ^öj— — -û L j4j <Uj j jj . ISC 
(jL A-S 5 j L ^>jj j ^LjLjö^ ^S^-L jJ^j L 

. ISo (jjLj 

J ^ ^/^015 J /L-W>ui (^j^Gj-w-ûjS 4jjLfc Ij (^jl> 

S^j/ Ajjj-C jj .(^jS-^j jL((Hybrid)) ^£^j jj^ ^jS-jj^jj.... «ûj— S 

/IjcJ ^j^uJ j> (^<ul jLj ^LSöjL-ûL i jLSaj l^î-Lj>tu ^a-jjL (^jjjjL> 
^jLi ^-S^-Lj>4j u^j ^j LS^Sj j-S Aj LL-u l.wLS j ^jLûj^S j L 4^j-uj->4j 
j öj Lûj aj iS-jd j ^Lu dj jdj . jjLj û j / L>u j ^.t-u aj jj ^S 4— û ISL j LL L < j ^S & j 
ISj ^-S^-Lj >^— 1 ^jLaJL 4 J (j-u L S jj^^^ ^jj Lt-wLL ^S^jöjLûj j^S^j 

.ÖjAj‘So jLSL JjjSi I jAj" 


ûLöjlg&S 9 ^blgJ ^ jfcJgo^ogS ^ 1 ^ 6 jgp 

^J Llj-J jj->j I jj-> (^öjlj^-i j^jj -u ^ »ûj-S (^jjj j^S— LbJU ^j LSa— < a — . ‘I --——WJJ 
j ûjjjjS jt/lj jLSjjjjj (^jSjjiUjjj 4 jIj<l) uSj-Jutu . 4 j jLL>L> 

SLi /Lbl j <u öjöjöjS/ ^jJûjL (^tuStu 4j*lj CPU I jJ L jL-wSj jjjj^ b 
jJ d>jdjb ^j-uS j j-t- u dj . öj^^jj ^ ISj> Lj-wj j^-t-ub (^jSöi j^j j — wwûjS ^ 
cr’.UIjj” j ^.Uly <,j»_5ajli5U 

j*l>j 0 ^jLul j j jöJujLuI j LSö j J-^û L aJ jjj ^S-X— o-ti ' aj ^JjjjLij-S jj j^j 

t (^J-Söijûj^j ^S-J^S ûj^Sjw-«4S J^J*^^J ^JJJ 4j ^-t-tw-wt-U ^JjjSjj>U . ö jj Lj 
tjjSjöj^J ^jS-ÎaS (j-u^S I jj LS <-S L aJ jjIjjö^ j^^j^^S jd-uMwj 
^IjISOjS I ,Aj LS ^S^j 4 J I - cS^jLjL-ûjS aJ (Jj^- 0 ^jSjjOj-^-ûj S 4j JjJÎ j^ 

I jOj j L tu ISj L— û ^ a> jj — û j (j L ^S* uL. u j Sj <L) ^-û LSL jj I jj 0 ^ <lSLj LwûjS 
^_mS Aj >*^^j t lSI jt ) L-^j-S (jöjL> jaSj j^— t-ub j j<lS jja_> 

i ijjj> j ij L> Söj I j S j Lljj ^^j 0 jAj j-w-ûjS ^j Söjj> 


33 



. I ^ j l ^ j i ^ ■>*» aJ jij— 5" uioj j 2j4jl.xijLj ^l^jj 

i j liLî Li" ^jLul j ^öj4j,5 j-Sj-5^ i ^yjjj jLiLjLi 4 -ujL-jIj ^öj^jI-x^jl) 

J ^-i' ciOj t 2j4jl jiLJ ( (^-O AjAj L> (^2 jJLui 4> jl j4j j^-t-w^j ji ^-ij Li" 

. tjO Lfel ^j^— «> j^j j ( j,2j— i jj4- >- Lfcöjj^-fc . 4 j 2 j 4 ) ^ jiL jj— .5* 

. 6 jöjA^LL> jjJk4> (^-wwm*>j 2,5 j jjJ Lfc Oww/2,52j ^-0 liU (^2j4wwt-Jji 

& j 6j Xij-wwQ ji* j^j*i4j ^ jLi*DLi 4 -ujLjIj (^2j4jI-\^L 3 ^-C-Lj_5 1 

aJ jLSLDLi ^-ujLwjIj 4i" ^jaj^ L ^LIjj 4 J cioj4jj— w^-oj-i . ^j^öi ^L^4 j 

öjö j ^ 10 L jj,Aj4> 4 J ^.t-w 4iL-o Li"L j (^j-ijöj öjö j-Jw 0 L ju,Aj4> ^ Liwj 

. Ûj4jl Jj 


Lo L t-iLj jl J— Wit-w4> ÖJ£L$Oj (^ijL - Ujdj D<i— ûj-i" 4 ) ^W_wJjJ ^.WWW—Wt-U ' 

jl j-wt-w4> 2j4iwJ (^i4j4t-w2j4i D4*ûji 4 J jOj-ww-ûji 4i-lj> . jLwW^JjL 

j ( j4-i 5 i j Lij Lfc Ûj4— 5*4j 4j j LS'aj Lo j_3 ^j^ jJbjjjdj jj 2 jj^ O— t-wjj i 

j4>j2,5 (^jLjIj J jö-UjLwllj (^^wwûL 4 ) 4 wwjjj j4jj-w£wûji ^ijLOL-wws-iwJ 
(jjL L*4j2jIjL j4fc 4 J j li^jOj-ww-oji u-w-wi (^öjûjö-^JLÎ . öjöj.4^xJ (^4^^j 

J C^NJjjj J (^j Lj-w-ûj J ((4— 3jl 2^iL )) ^2 j^w-w ^jmtJbj ^jJ LiL-yw4j 4^ UfCwjJ 

c^LrU 4 *jy. ^ c^r.O • Jjj^J^ 

jj i-wjjw 4 J 4 -ww-jjj 4-5" jwj i^il - ^J jj-t j .dj4wlaX^LJ j — 1 j L5*4-I L5" 

4-i ^jLul j (^öj4 Lj jSjbj ^Oj— t-w . (j Liö j 4 j I -\ioj ^j^öjU ^Li'L ^ 0 j-ilj 

( j jj ^ 5* ^ ^ I j Ijuj^j ^jLolj ^-u j4-5jö^ ^-j L5" L> > Li"L j— > I j - ^L-uj— t j 

.(^ji"öilj I -Lij> 4 J 2j4jl-\ij3 L ji 4i 4 *ûLj4j ^j^ib (^-Uj-wj Lfcöjj4fc 

^So^Owo L j Liö j o j--ww oji" i^4jjjj « 4-3 jl d j-iL )) ^5 ^öj4wj ^wj2j 4j 45L> 

.(^jjjiöJOj (^« jûiD JjjL (^Jfj)) (jL (((^öj^ t ^liûj)) 4i 4 j4ê jLwLaiLi 

4 4jfc öjöjöJ^JLÎ (^4i"<U (J^iLÎ j Lj>j4Lwt-wlj (^iAjöju^j (_£jjj 4j 4jI jL-*ûL j4j 
4 ) L3jj — û 4 Î jj j-ijöj (^j^— ûjL ^j 4 j (jLiLjLi ^jj l < * I j j-^j 4-0— t-wl j j 

.&j4jöJjö,5 (jL ‘jjiö>5j&J 

ÖJÖjö^SLl) (^SLjjJ J (^J Lj-X—oj a -l j ^ L .^-._ > c^ls" ■ 

^J l— 5*^— Xw4j Xj jJ J— 5Jj l— O j— 9 Öjijî-L^cj jj '• 1J— 5* Jj l^j>Oii^JjJj 
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1*0^0- (Jt« 


ci"^JÖ^lj^J (PCZ-) (^-t-W>4 UJ J 4j J wwwûji (^J 4jJ L 4> J O J-W-WÛji" (^J Lojfcj Li*4j _ ^ 

^j L j jj (jjl j.mO ciLo<.’4i' j4fc ( (^ji-OJ (^LwL> ^^iL 4i ûjj«Xj4wj 

jj . Liöi jjj (_£2 j4j L^> 4j Owt-w4fc ( (^j^J^J ijj-w<« 6 jw-o U j. J ,jj> ,j<»JIj3j 

^- j Li*Dj jj-wj j Lljj j- j2.2 ( j-j 4fe j 4 jj-ww-o ji j4-t-w4j ^jLul J ci— wt-u^i (^2 j4j 

jj> (jjljj (jjû^ (jj> ^jLL^LoL 4» (jLLi^i jj Lböjj4fc j 

.(^jiujûj 4(0. UM-U ^»4j ijjt-W 

jLS’jj ^JjjCxJL jlj4> a -rîrLe.jJ _ ^ 

^SLo Lûjjjj ^a-iöjOL^ 4 j j_i"L djljjjjla w_SOjj_> j j Lil 0 j^Ot-w^j 
öjl ji*4j j4wj4j jLjLi L<— «L-wfe 4i (^ 4 j Luj L-J I j j4j O I j jli^jLS^ 4 -ujLuIj 

. ûj*LO— wwö^4j l-b ^LS'L Iji öj4jl-b j l < 5o3 j liu jL-Jj4-> ‘LSj^Ljöj 

jj OwwJjJO ^j LS' . Liöi jlt-wJ û jöj jj ^i*4-wj I j-X-> 4 j ^jjj 4j j4j j-w-^-^j-5* 

ij 4fc ij 4 j j.n^— ^■■■>oj— 5* 4 Î j-i" ci"t 2 j 2 i Lt-w (jj Lij-u ^iOj Lw-W ^j ^-i I J-oL^aJ 
jj L 4^ Ll j^^ ^j 1 j-wj-oji" 4^ 4^ ( 4j d£j> j ji-w-o Aj 4> Lj 4j I Aj LSj> 2 j 4t-w4j 
l 5 ^ o Liöj o j-w^-o ji" (^j liiO-wjj i j Lo-O (j L5LL> . (jj 4 j Lo uS"< 4 j 4 ij^ 

j4j j»w^-ûj-i ^j LiLj^fc . j^iu j Li 4^4^ ^j 4j jjj (^LöjLo jj jiL öjj-i ji 
4 j (^i 4 ^ ^ J-j 2 jJ 4 j j ^ ) L^2j4-wLfej (— i^j (^4J4J2 ^ 2 j 4 j I jiL 2 j (^jjj 4 j 

. 4-wsJ 2 j 2j 4 j j-wwû ji 

j Li Lj 2 jJ 4-C- j ^j2j Lj (^J LiLOJfc j4—w4j jjl jJ2i jLi*2j4j j ^ ^ ^ji* — V" 1 
( j4jj-^w-oji 4uji2i (^jL2j4<-w ^Li (^a-ujLil j ci^j 4i jli^jlj-Oj ( j^iu 
4^ 4i" 2ijj— ow 4j (^L-t-wjlj jlj4j (^jL-jIj • jJjJ2ij2i 2 j 4 j L Lo.fe j4j j^j*^4j 
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5 4j ^-SL L I jj ^ j j-u^-ajS' 4 4^*J j ^J y+-şAjfi ^ djjj LXj — \ 

* 3 ^ j^((jl j-^L 6Z*>&jjj)) ^J *l-SsJw».i4j j 4-J> ((jl j-^L A3>Ajjj)) —\ 

$ Lo ^ öjjjAj l-^JuSj^j ^ • ^-^j> ((jl j^L ^^j^)) — ^ 

^jLulj 3 ^-S* aJ ^jl jL^ ^ *u^> 3^ ^jLolj j^. jIj-LW. lSj^hIj — ^ 

5 I ^jl jAj 


1 5 ^Sj^J-trŞ 


^J ((jl j-ö L> AmAjAj)) «4-> « • 1 


* ^J^jL 


J^J t O- J ^ J LSLj <J^y«4j4_-û j|jJ> jj (( <L-L J I Öj-^L )) ^ S J gL..-> ^jjöj ^Jjjdj *\ 

^ LA> 4j LwjAj^Lû 

C^TlO J^. e^rlO J ((^"t3jl ö j-^li)) (^i ö J jlj-îL *J lSjI J^t^' — ^ 

. 4jL aJ ((^JjjLj ÖjSli)) jÖiöJjjL 
^ 3jj-yJ^ CPU ^jL^oj i^jjAj ^Sj^j — A 

j CPU ^j^SLJ j^j^J-ujI j jd>jö$ !^gj LjIj / jö jjj LjIj ^j LSö jJLû L ^> jj — ^ 

5 ^jjLfc L jU jjJ aJ ^Jjöjjj u ^^SLlLJS' ^ . j^L 

^ j4j jim *■ ■■■^■■■■»oj— S~ . 4^-j I i L^jj — û j j^j jnM^ 4„,i.o j—S* jl j ^ i 4 J c-^L3ijjlj^j — ^ * 

j&jjjAj ^j^jb ^S ^j Lj^-û ojj-^ j I j-j jj—û j &*jjj dj ^jaj^ ^j L j^ 0 

1 I ij^J j-wmOjS' 
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Jtfi — yU J öjAjL_S"öi jL m) J ^gjjjjöi jL-JiUfc J ££j_SUj L |*JÛ J* — yJ 

* LS'd^ ^jSij L> 4 j Lj^J ^J ISL-C> L jiî ^JJjJ>ÖjJj^J 

t ûjL S33J I j j ^ j j _ww*3j-S* ^j LS"^L«Aj ^>j-> jöjIj^L aJ jL>j4j ^^JLjj 4j 1 ,5 V 

L^lSU> J jij-SL ^jjLljJ t ^J IjJL^ L ^joJjLj^j ^^JLyJ J^SLLJL^ LöjjAJfc 

. û jjj L jjjj ^jjuLllö 

* jjl J L^ ÖJ^-O ^ J" 1 j^jl J JJjjdjAjû \^£j \ Jj 4 J jLl j-y^-ojS' ^J LS*gLoJLiy4y- WJ — A 
^J LSLo-L-yg-w.J >*^Aj • JJJJJ^J^ ftjLd&j L J-S" jJ L-U*-0 ^g-) LS* A-oL.’-.^ii-*-..^ 

( ^Lj-_ î -j ^ajl jJLi ^J’ ^L) I -b* ^ l> ^Sj^J t jju ((cSjJLL)) ^jtj j—j—j-jöjS 

^J^jJJmJJJj L 4j <lS* ÖJ jji ^^sZmAJmJJ+JJJJ dS (( Jjj*_y& )) ^jdjjjyjjQjS . jJöiûjJj^J 

• ö jj^* Lk ‘LLj ^SjJ L L j ^J L-u>u o 

Sj ^ ^ • 4j^£ j LjaJ j-w-ojS' jj> jlj^> ûjûjIj^J j ^jj Ll jj ^jl jjaJ — ^ 

t û J 4*J jjjLLuJ Jj ÖjJj ^ştjJ&S d> jj j 4j4jk L^J JJ J L*SL ^ajLI Jj &S djbj 
^J Lj_yU ^£j\S J ^^JmjjjJ I J (^ÖJ^-*-yJj^LL J Lj J J ij <lS ^ Jmjjj J Ij ^J 
aj ÖJJJ ^S'^jLIjj ^jöj L>- jjLjj^j ^lS" jj<lû ^j&jy^jmAjS V . ^j-j-S'öijöj^J 
&S |^4jLj^-)Ij J^J J J ISLj 1>ÇJ ÖJ I J ö J ^J öj^Jj-y-t-OjS^ ^»^J t IjUjLul J J jijSl^ 

J LS"tL— y-w) \mS JJ L Lj LwO Löjj^-ft J (^jS^-U-j ^jm JmJJJm) l J SSv S ^3 J^-—l 

^Jjûj L L ^SL L I jj &S c-Sjj>cj ^j 4j jjmjjQjS ~ Y . ^ j^S & $j & jL-J ^SLJ^lS" 

ö j j> t ) I - 4 J Sj3j ^jAj j....4.m4.i .Oj— S* 4j I JL_) jS jj i^j Lu I j j j i j—S^I i 4 J 4j AJ^ 

^ • lSjt^*® O ®_^t3 L jlSjj>c_) uj LSj j L Lj L-öjS* j j LS'^-y-t-öj^^ 

J ^jJjSöJZj ^jjj>aJj ^ J tfG’j-y-wûj-S* tS ((Lj^JJ)) L-Sjj>CJ JJJ ^Jj^JjmJmJmjQjS 

aJ bjdmmJmSjJ Sj^^t 4jI JjAsJb JJJ J dmjQ&S jjj jS^I i (^^_SLj ^JÖjL^ 

jj’Lj J J û J-t3 l j-’ ^J J^J-tr^J-^ lS^^V.^ cj- 1 JJ^ Jj- 0 ^ 

.bjjJjAjjj S^J^. 
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5 ***> Ij£J 

jj I Sj j ^^5* j L *lS jj j_S 5 ^ l- 5 nJLi L*Oj — 3 J^-S* 4 j 

. (^PjSo öj4jI.aSjlJ >jjj^j jlS'JLS' a^jj Lo lj j^-yw^J 


^LSLjLo ji ^S" j öj4jI jSjJ ^Sj4j I ijAjj-w-OjS* jU <J ^ûj4j 

* ^ J^J-^S-uJ jJ ijSû-LwuJ Uj^-uiU 

•jL#i JjMj /j»4yUlj jjlyl; 

<— 2jj— <0 Öj4jlj4j LSuj a) <U- S" ££jJj— ! So 4jIjI J— o Lj J^j JöLjj L— sjlj (^jl j— ûL 
.J^J J _ww0j-S 4jLo iO iSu J 4-t-u ^wI -U JgQ j --yw>Oj-S ^J^'.Q 4-S |^£j> ^jLul J 

J IS'aj Lo ji ^j ,2>jSju>4-wu> L a£ ji jS* ö i 4 j I jL- 0 L j j ö ^ ^j Lo I j (^£j I j-û L 

.Ojj-û ûjajLö^ j ol>ö^jöi ^ISL L/ulji öjöj^Oj-^-ûjS j4j*^aJ 
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l\\S^ljojLjJL 
w ♦♦♦.♦ 


î j J’ j-mOjS* 

J 4j4£ ^ww-ujL 4— oLj^J ^jLI jJ J JjÖJ ^JÖjL> ai' aSLj j w—O L J J j_yw-0j-S 
ö jj^-x j j LSL--^jöj L- oj ^-ojL-olj j^w-u^J ^ j LSj-u j ^SujjJ ^jLj-S' ^jI jjö .5 

. I Jj ^aj j lS"^-o öj Loj 


î Am> ((jl j^L^U>^LyW)) 

4j J L LfcöjjAJfc t ^£j-LwL ^-w-uO (^J-^jljJöi ^-S' ^SoJw-9 U^J 4J uS-wJ^— Oj-S' 

^-uJ ^£j-LwuJ ^w -yU^^ ^S j^Oj-w-Oj-S ^J LSLyU^J Jj- 0 Jjfc 4 LS^-uJ Jj-ûSJ 4j 

. ((jl j-oL <0><Uj)) t^jJjSöi 


^jLSL-ol jSjjJ Lböjj^jb J LS'öi j4-t-uL J L-Ju-U j4jj-w-Oj-S ^S* ^4 jLo| jSjjJ J^J 

jlS'fi.j ((jl ^-0 L) îJîJiO ^jjjî 4j ^^gwjjjîi îjAjLmjCj j Jj j O | .--.>.«^w.«' 

. «jl jJsU «LOj<U)) (^J<6îJ 


• *sa^ 3^" tJjL^l j 

tCÇj^îi J<C' ^jJÎj jJ J J«.jJ JCjJ ^j-jjAj^O Jj i£ *— SnÇw.:.-. jOJî 

• 3^ jLjI j jgjjjiîi ^jCj j^jîjjj^ j^jjaJ (jjlij^" j5"Lj' 
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I jj&ijSj *J .JD*S’ la jji-Jlj tjS^jljj *J jl*(»lj j jl 

(>JjJ (>i • J-î*- • • J (J-I- • t# *«lj jjjij*^ ■■• 'I j J*— *J 

• (>*■'-' t#£-9* J ^-i) J k#4jj *i »J-!»J*î jl S»j*ij »j S" 



(A5) 

jj • »J*iJjA»l J*î j^iÇ-i £ jJ»A jlijj-^ 
*i lijUnlj j*£*j • Ijj** (j-JJ*- j-l -^j^ 
^li'U d j»ûjAj jlj 4 j 4 _ 3 u A^A/b 
A^o A j û jli |»Aj . ^ui 43 ^b 



jj j j&lj J jl-rtljj-J 

jAjj ji > ■aj^i* aJ j LJJÛjj_> JjlSUL*»Ub 
JAjI « t )Lij— 3 jAj i j J— Söijbj 

• jj_J*jj»j j*J j - g -~-»j-S’ *J jjr*— ‘jld 

J* 3*-^*l *** jldjjj (j^*-aijljl-a^> 

j4?j «1 I I»ji j^mwwaJ jL JjIjjL ^AjI jAj 

•j*^i 


(Al) 

^(SO*->f *j j(-j(>j* (_^-j*-“j-> »J* a ( j~ ■ " 'lj jjlji *l j l^s j*jj_-~-»j-S’ 

*J*3L> Jl y>i Juli SjjjlS) 0*->j> *J S SŞj*3 j+^Jtjf itjjJjLS ^yJulîj^* 
jljjl^jj jij_a tj—jj*-a *J jjS jl jl j*J» tp»J* (£j (JjLi j L^*O j _ > * Jl^*— -L-ljlî 

•(ji»i 



(A2) 

cfc?’ *#^L> *l j(S*î(^jj(i *»j(j 4 J jl>j*i J*îj~»j^ tPjj I-*j(>> 9 Î J 4 >($jj(i i#jlji *J 

wfO)*^ tj#*jlij*L-a J*£ 0*J(î*J . j*^-j jjpLj j *3*-aL-a »j*&L j t jjljjai »j* — -gjj*Q*j 

•<>** jW-iiîJJi 
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dJJdjU 4J ftjj 4 ^ ^£j4j j_ 



j IjîLT* . . •: ... . ,J - 

j û^jj^ i-JlTjjL tjJtjL J U»jj 4* " Us ^ J .! *” 

Jj j ■ - ; 1 > *1 ^ 1 1— ft j ! }— T J j^jlj 


vJjjj j'-?-^ A d ^ySVjLljj 

•lij' S J 'j (<— 'j ^lj j-i *-d*-» 


*J 4_f (CRY-2) ^<40 (jjJÛ j , ; Cj-Ş' 

J Uijj4^b j Utjj4j 4mmmjIj dJbdjLi 

ljLuvlijjjjj4^ 

.jXjJ jjJLo »-5 4 jUö 5 ^4^4>y 



(AIO) 

4j 1 jfiJj |>U*4 j jL5bjj4^ Sj4jjmAj^ 'jtfiSjH 4 J jjj ^jjljJb^ jl5'^5jj>u 0 j4jj^mOj5' 
4^u j |jl $4-»( yufljljflj 4 J Ub#jj4^b t jj j> f#J)jtj * ) ^^4 I JuLJjiUl j 4 J ^Jjjj 

• ^j-^û^jûjûJ jLij ja«j I Jb 15 a^_j Ujj L 
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(A6) 

4-jjj Lulj . jl j4j ^SsjLû4£j4j 4 MJdd t û jöj 4lIJfcj 4 jû j j4j*^4l jl> ^4 Lm«0j45' 0jjJ>«-o4j j4/b 
^jLulj ^5 jjIj4j 4j4*jj |»4j . j!j4j ^ UjjLulj 4 *jû< 2 ûjûj4jlj^^J JjJbAj jIm-»-i L$ 43 LS" 
IjL-cUj-S Jj4>4j 4-5* L>ûi ijûi |»4 j Uûjj 4» * Ijûj jL> j*£ ^}aS 4 J JLS* 

. jj4jöJ1J 


^jÛL/AA jtUL- 



I 


I 

M 

jlStW^J j-tUxLj 





(A7) 

->j»j jjL_Jlj / — Jlj ^jJL S» j *(j aJ jj<u> 


43 
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jjj ûj4j Jl5wL ^^iûjJLoL U t— /LJLi- ( b2 ^Ujj AjIj^j) . jjj 

. ûjO L5 j--5 ^J ûj Lo j öi Lajb ^5 mjLojJjJ /Lûj ^ . «.i4j ^jI j...Lj ^ ^ u5" 

j jij-Sj_5 ^j L5*öj I ,ûj_ 5 ^l jLOûi Lo Aj j j^j jl ijj)j-wj û j-X—o L j^j ^j L5"öj I iji" 
jjJbAj J L5"öj Loj JjJ l^-w 0 ^£jl jO Aj ö jO-0 L j4j . I Aj L^4j j^-*0u5 

j a_5" & j,„.o,.,o L jL 4jIj_>û, 5 jjj>i i jLS"a_.j_S" uj--3uÎ4j c-5ûj <u5 <_ S" u i j u_S" 
c-^jl jS" aJ ^-yw^5"uo LS"L . Ijiö^ ^L^u c-^l^j4j> öj-l^j ^j- , ljj- yw ^jL-u 15 "öjLjS" 
J15L-L aj ji jm£yjj j-j )> . (j 1 *.'. . i j^jI j-5* j L->jiO 4 '• . ip4j o . 4j j^j 4_S” 

. « Ö_jl jj jU »jU jAj |_£j4j ^5"4j4jsU j4j 

>-Ssjj_x_oU (^LoJ^j ^UIjj 4 j (jlj cSLi'ULo ((LibnitZ)) j_J (—o^î 
»jXj)U j<U . <(Calculator» ^jUjX_oj ,_^jX_aU ^jU 4 j LSL LLu-^jji 

^jl jjLûi JL^-wL lS" Û j -wO L ^£fi j,5j^«-045" J j^ ^IjûjUyJ JjJ I j (_^ U l_p' <J 

'-r^y l»L ^pU (b3 *j'j^) l-^ j*L^u ^ j L-^ O j^u-uAjI ^ j jljL> 

^aJ Jjljjl>jaj ^Lj juSJu^ j I j-LL (^ûjjji ^jLjL-oj ^jL-oL Jj jl-Uj4£ jL-u 

aj L böjl jj 


qISöojIjÖJÖUUU öjöJj^UOjS ^jJgj^JUUJgjJ ^Uöjöuuj 

t LSL j-a-şJ Uo Lj Aj 4j J Lo jJ jJ ^jfi >J— w-wAj a5" <_SsJj_^_0 L ^jLwu^L ^jjwJ 

^ l5L_wJ I j ^jj I j t_SLo Lc Lo ijj j u U ^ A A V L-w aJ j L> ^5 u>jj 

jjj jjj ^/jLjj- 0 ^uL .öjuIj^jJ jj^ ((^juL jJjL>» LjLLjaj ^>jj_j- oj_S" 
u5jjlu o L ^jj i j^LLi-w jj i j_) jj^ o^j (^^Jjjj jjJûi &jjL J jjJ>û-LÎ4£ jjj 

c-^*Ljj>j4jfc . jj>û,s uLmJu j 3 L L"ûj Lju ^j-oö^jUj^J a5" «5jS" jI>j^j 

4 J 3 Luj fiU u5 jj-0^5" ^SjrtJ^*^^^ j ûj « ^ » 0 jj" ^j- j L & j U-u ^£4jj_C ^L-o L 

ûjûj4^LL-j ^£jLLo L dj - / LLu-wjji /Oj^-oL ^l*j L *jju jLLLLL 4 J jj^ ^j^-oLi 
ji / j-5 j5ûj (J " 1 LS"öjl - J-S" ^jIjLjÖ^ ÛjL-oL J^J . Ûj/-W U «Diffrene Engine» 
(b4 *îl j^) .Iju ^L^u Lûjj jj ^5 LûjL-uu u jij^-o^i* j 

uS" (( L L » ^jU u jjj jlj c-SLjLcLo ^/jlcL^ ^jL ^uSLSsjj lSj^jtLP 
- j^u-w L ^£^5 "û jL-o L ^LJajû <_So j-LL^ j - / L ^^5"û jL-o L ^j 15Lw.o ^ jloU 
j^jû t Lojbl - jL5"0^^juo Oj 15" ^j Lofcj LSLj ^uoLju jj ^jjj ^5L L^jj j 
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lj ^j L o^j L l j ^jLo ^j aJu-<- wu-LuS* ^jjûj L ^jjtuLijj — 0 ^LSL!jwoj_S" 

I* j^* ^-5 (-5 I jO— 0 L JU ^j J j$Lj j J J jj t û jjJ 4j I j ]>j j ûj L°j Aj ^LOwjjLL 
l5j a ^ L ^uS’^juS' <( <^SL jjj> )> L .ûjlLJjajt) ^jjjj jj^ c-SLu-S" Aj OLui^jUq 
. u L j Ijlj jjb ^5"^jjjjL-o j o j-w-ojS" o L5 û ^ L ûjjj ^jj L jJLo j 

(^£ûj4j ^/Ijû-bO jU /IjJûJjO /LwLJ ^UUuoji" j^j^jjjj^ ^/^jfi* jL 

IjjL-LiL L L j ^/«-J^ j uLwuj^J ^J* ^jûjj_5'û: UaJljjj ^jUj U 

t j L-S"ûjj^^jljj-^ ûj J u j jj-^ ^j -Lj U u uJj u5* ^j |»*^^j jj 5 jû j ^l /LJu5" 
jçjlj jAj 3 L. ( 0 * * ) . -Liu-uj ^ûj4j jiLijj--3 j j j5LuL5jjL 

<S^jöj^y <-5ûj ^-5 3 ^ ol>o aJ j L ijj_»-w ^j L5j j L ^jL5"jj ^-LL ^jLL5jjL 
^jLjL-oj ^5 o^L-oL . Ojiûijûj j I j-5û J-Lu jj i ûj4-5jj-J>cj j jj ^- 0 (^^jlj^ ^J 

^JÛ^ j^--0_) I -LjU-o <0 jUujAj 3 L-w jlj^jû (i^J^- 1 (^ljöj^— ww ((A^Jjj>)) jj— 5 
. j^j t * 5 û: jûjoJ ^/Ju^ j ûjLo ^jL UL-jj^ ^Oj ^-> j jjj U L_-U_l& ^j>u5 

j uL_>_> ^^Jj'/Jt^ aJ j L5u_J Ljj j jL5u_wojj (bl ^aIJj (i*îlj^) 

. jjLLOj U Lj^ ^j*^a 5 jj-o ajû U I jJ L j> L5 *ûj L j 


Q iSöbi-Û IS öuO ödJJtub 

aJ /-j’ Ljjjj ^jL^L-oj j ji jLj ^£^loL /L-ujjji jj jl Dj^ 

(/ — ^Llj ^ I -iLo L_5 L ^j-cûju j - ij-5wj «-wûi ûj^- «0 > 

j L5" UwLLwj lj j ^jOjjû ^gû jQjjj j LoJ j L5j j L t^^-wL Ljû^ t^J-^-«LJJliJ^5 , 
^jL-_t-wjlj ^jjl-Lwj ûj^j aj öL5jL 1 1 - ûj L 0 j j ol I j-Oj aj ^jjj U— wiL j-5 
jjjk o j^ jLu-ou u5 t û jjj j-’jjj ^j LjO—o j 4 j <*3jj—o ^jLujjju t l SL_ i LcLo 

.ûj/ ^aj jj ^j^ljL* (JjL-oL jjj /Lll^U 

/Ij LUj‘liL aBlaise pascab) 3^L» l^ ^iV /L J 

Assing Ma-) ûjûja5" j5 j^^l-oL ^ j L ^j i / Owwjji ^/o^L-oL ^ j uj I j 
^>j^> 1 1 -l5U_L L U jjj jUul-Oi ^£^ll>j 4> Lîu-oj_5 û ^o—oL ju . (chine 

. . . jl j j L û^ jj ^jL^5«j i ^j I5"a>.ja> j j L5"^5 L ^ûj L j jj jjj Lojû ^ 



qISöoIjjISöuO JjjSJöj 6 jlob 

cJ liOl jcJ <0*1 j JJJJ ^/-JLScLî jjjO*lfcli Aj\S jAj b* ^Ol ^LoL j<J CjjjjS 
^jjbjAj tl jjmSbSjbj SJS j LSL— ^5 s--j LSL— o dm^jjbjdS j i j-S < ^j^> 

4-j [■■■o.iiiJm/3 ^j l^JL> j j-^6j4 _ wcaJ t^^Ajöj ^ *a L) ^L. S* ^öj^j jjJ 

4jjj j^Jb jl jSbj jjj J Lj 4jL^*^ 4->ÖJ ö ^O— oL J^J .^jJj-^J LL-uJjji 

Ojjj j CIj L^SOj 4jI jJL-ob jaj ^j LSL-t-wöj4-S' *— SsJL— .i Aj 4 J ^jlSCl jji' ^jAjbjAj 

J (Howard Aiken) (( jSLj ijl jU)) jj * .Jjjj b > ^TV /L*, J 

aJ I B M ^j I j Lj I ju Aj j jSj I j ^j L-SL-w L uj L j— 5 ^j LSj L 4_> ^j I j L jj^j I j 
(( ^ cSjL)) ^jL^j . Lli^I^ ^/LLSLojjOSLJcL) oL ^ ^ i £ /ILww 

Automatic Se-)) (ASCC) öjI jSojj— S ^S^j : A aj jL(Mark 1 ) 
(b6 ja^j -nîlj^) Jj^L (( quence Controlled Calaculator 
^j LS"öj I 3 ^- j I jOj 0 « ^ j -w0 L j dsjjjj . .0 L L- L ^o-u b j jm^ L j ^j ^j Lu^ I » 

* * *j /Lp* j (Lr'jLb) jjjLji-ûj j bjAj^jS ^S <jc*j\$ jljL t ji" 

aS |»L^4j L^S^> lS^j^ -0 ^J ^j-)IjL^ ^jL / 0 ^j-oL j^j . I Jj ^L^cl JL.& 

^j LS*Dj ^ a L jL>aJ jjAj>*jAjb .jjj^-j ^ L^jL* j jj ^S*4 jIj ^ > jj->jy ^j-wöj^j 

^ jSL I j ^ LSL LL-» aJ jwLu— u 2 ^ş-û L j^j . jjj j j^jj L Oj L 3a--« aj ^j^OLu 

jljO-u ^j LLj ijljjL 


^jjjjSJöj 9I96O (jjöJ^uogS pöSöu 

j^jV^J jL^oaXu ^jj-lSD^j jl jO ^-^«jj O j ^ ^ »0 j 

jl jOj 4J jlj t— SL j liL j ^j L j-o ^jjj— wu-o j jj Lj—w« LbL c« w Oi j j l> jj— 

^jSn x < •. ^ S” jj a> ^ jj-^aj ^l jj^ I j . I _L3a_& ^ ^ r A N “\rV ^j Li'J 1 • j 

ajl^^j) .ABC lj ^J j^S” jjwU^^i j L^J^ aj^___0 j_S” S^I^J ^^J (^ljS^LwJ 

(b7 

j ji^L j jijZ jj^ y. J*y J !■> ABC aj 

I jlj»jLS” (_^ j Lj I jJ aj aj dS ( ( JlS”1_o jl>) . jjjl j »wSj^j L-^-ÎO S* ^^JjjJ J 

^j-Ss.'-s * j j j 3 ^ aSL> jj ^ j Oj^— S* ^ ABC ^j ^jL> c^jo LS" ŞjSbs i-—y 
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^Ojj Aj Lt— wOL) . (^jJ ö 3 L J O JmJmJmAjS ^ J 4j L O ® L J 4_) ^Uû 4^^J 4_) (( L L )) öj^jjjb 

. (( L L )) <U ûjl jJJ L ^jcL* j-w-ojS" ^/jjtfLû Lj^U Ll> J<J jjjSjjj 

jj j LS û jjj /Soo^j ^ Jj-a'jj&jjj ^4^-Lw*jjjj L ^^jö^jjj L 5 -.bjS' aJ 

jj ^— 0 »-3 jSjj^S i^&S 4 J ^ A A * ^3 L ^j^-ojj ^— wj ^-o LL ^j L—^— w^.o ^ jj 

4-5* Jj— jJ LOL JjJ J^SL-Lj ^/OjJLoL ^L-Jb ^ö3j^-wJ J^J dS\Jj£> . JjJ JJJ jbj^J 
I jjlj-J û JÛJ jj Lj <L-3 O J (J J J-fc Aj J-J A>J Jjk 4 j^j^-jOj ^ j—LjÛJJ^jjJ jjjjl J-O 

öj^j uXwjAjb LS" ^jjjj^k . OO j 0-w«ö3öj ^S'^jjL-o jj < u>j ^-0 1^"^ N AVA ^/L« 

^jLwL&L aJ j * j t j^>LûjjjAj jSL ^ ^JL jLL jjjLL ^ j-j— 0 jj < l-q I j.S 
jaJ j^jb 4 Ly ^jJj^j L ^jZmAdS ^*jy jL 4 J <SjtL> ju ^j^l öjl jS t— ^J jL-oL 

J jjj Lojj— oS' (Herman Hollreth) ((c yy/L jLojajb)) Lo*Lf 
<lp/ ^JjajOL tjjjflj jj ^- JjJ ^jS djj JJmJJl 4 LlSL. ^oaj ^jJmAjjdjJJ ^dSsJmfJJJJjJ 
A öjl jO-WW j»^J &S Ljfc I 3 Lo 0 /'a-.ö jZjJJ^J ^Jj LjIj ^jJ«i J^ jJjAjASm*JJm>' J 

^j* 4 -jj> .öjIj^L (( Tabulating Machine)) /LS'öjL J jjj jj| ^ jljL> 
^S ^ J -wO L ^jlj3ö3 C^A-WjjLjlj jAjb 4-S^ _ 2 jJ Ajb j JmJJ j | »4j ö j-w »0 L 1 ^jJ-i jS” jJJJmJ 

^^*Jj -^-0 L J I jS^ & 3 ^IjjjjJj 3 C-^*-y j^ 1 3 S 5 J j— C j jjj 4 J ^-jJ L l> aJ 
OLjL jAj Cjjjj^ ^Jj-OSDcL ^OjL <J jj* j_Sjöj ^cL-OjL cL ^l j-LOö3 1 ^S\j3 
jLOOj <^ jjj* jLS' aj l-Lj> jl^o> LujO ^^jjjj^ l jjj (b5j-UJj ol j^j) . l^j 
o j L^* ^j Lojbj LS '^j AJ^>j4jb) .1 ^-Lol j I -LjcJ LLjLjLoj jaj^ jjL-ylj 
jj JjJ ^-W4<J ö J cL-3 ^mJmjJ *^JJ L ((ijLS*! j)) j^J^f^j jl>t-04-SL jj aj Ljjjj 15” 

i^öjIj lis 'jjJ . ((OUssi j LS” aj sja__a> a>j(j ( ^>L5”sj^woL ^Jjjwj^S” ^ Aj a^o 

^IJjjL ^jLjjLS” a_S" ^ajl jaJ jj (Unit- Record) «jLi” au'Lib')> 

. sjaiLjajtjaJ jU aj'Lft uS"ajSjlj i_5”»j jsisJ l»L^aJ 

(^li'sjLjjLS'jj (^j> ( _ r iL5”s J ^oL ^(jjjjJLfc)) NAA* L (jjX_ojja_j ^pL 
. jj— j (j SjSL.--'.- jj j jj Lj L_q £ \KW L ^ U aj . I _Lu s jau (^j (ijj L 
ai(j * ^ Lj L_ 0 j_S” J_ia> (^J a_S” aJ aj L__> L__oj-S' jaj j l_u (j . _L>I jja_o I j a_S” a_i Ljjt I j 
IBM, Intrnational Business) ^jjjS ^LjL-ojS” j jjj_. tL'au au J^SU' 
j(j « j LS”a_usjaj'ajj^j a__jLSjj(j Sjj_a(j (_jL_JL_oji”)) j^LIj aj (Machines 

. Lift Ouu 
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Lu<C J Lw> L { ^J^mUjj\j \^bj L5* 

d£ bjdj^^mA^S' 6 j^£’j j&j . Ljl^ > - u " ) l^ * ^j ISju L ^5j^j ^jö-LöVöj 

(^Jjl ^J-Mrfj ) j»4^u (j L ^aS^^j ^Sj^ j ~wwOj-S* aj jl L ö ^jl> L 

• jl j-*L 

.6j6j 3P p6j p6tS6u ^6J>6j ^jlSöj^Jg^uogS ^Jj6u6j6jjb 

•JW *Sj> (y»j' j** «-&* oUjê> - ) 

. )jjU 4«J £> • • • IjAA T • • • oj jLju j^lj (,J*iO — ^ 

tflj (Special Purpose) jjjjC— ^4^,1; jjjS'j(5 ( y»jt> -V 

> i Zm uuAjd J ^SLl jj Lj4j 

.(Machine Lnguage) Ojjjlyla ^jSji^U^Loj *j ^ISmUj** -£ 

.lj_j_^»Jj»J t£Î4_5 £j»j <S»J ^JTi-fjlj J*Jjjî J ,jijj (^jjjJ^ *J lj4jlj*J -o 

(blO ij*2j djj) 


P 6 99^ i5*? 6 9 

Lv’i t y* L jj jjlj jL^>oj j^wj L_Cj jiL" w j (S» j jj jS* 

jijjj j Lj • o. j— ■>• ^ L jJ ( V * • * ) ( — 4_5* I * ■ " x * jjj • ■ ■■ 1 jj L 

j j— j jj I jj ^jjj^j-jjjji 4 j ^ ^ 0 • ^Lûj^jjj . |jl ij^jjj— öj5* (_^DuDu 

j-l L < j^j J _... -aj5' ^jjûj jj ^jjjjj L - c jjQ ^jjskj (jajjL (_^i Lx&j LSL j 

^jLjju&L (bl 1 ijnJj j 4 jIj^j) >cjL-^5jLj lj j l 5»j 4 j j — i j , i aj 5 jj jL>jJj 
j j^jj— iJ^jyşj j j^ûjL j<Cij t jjjj5' ^jLoL jjjs Aj IJ)JjJLm*jJjI ^j 
^j L^fcj LS^^j . öjjj^L-maj^ L & j 15* I jJ LwL&j LSVj aJ L&öjj^jk j jj<L Lo-wû 

öjljii Aj 4j L^j4j MJÖi^J ^J LS'öj J)...^... > M-ÛJ— 5" ^jlj«w> LmCjwÛ ^AJjL 

LIm-wAJ^wÛ JwûA^ (^J^JJ-WMÛj 5^ b J LmJ J J Jj J-WMÛJ^ ^J i^^M-MJ J J i ^J l^Lu Lwûj5^ 

^jJjAjjL 4jLû4j ^AjIjJÖ^ 4j4>ö^ J^J ^liöjLjaj öjiG j-w-ûjS^ aJ . jA^J cIm-WJj^ 

.IBM 700. IBM 1620, IBM 1401 

aS>*> jjjj j^j j-w-ûjS^ ay ^ aj I -LmLm I j aJ j^ûjji ^^j>öj ^j 15ö j ^ j jww-û jS^ 
LjLwûj-T j 4 J i j LSojOjöjjjj 0 jIjj4_-oL j jLSjSLilj 

>oU»j j154j Ij u oJ(5'<lJ4ujL - 
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(_^<— i..il jij jJ <Ojjj<L& . lO U I -O L- — j —Q 4j (j 4- j— ij Aj 4_o j^jjJ<L> ^LOjOjj-w-oj-S' 

jLjljJL 3^J (jjLSjU aj IajjI j 5/ (jjl jj <J ^jLx-^j j»j j (jDo j—j ^jl jJlS' 
4Llj^rf) .jj-S' o—jjj j ENiAC jj4j'j-__ 4 -û ^i _S" N M A ^PLj, J « 08 ji'L» 
t L^j ijImj j_ >^> ^jI ^ jy. EN IAC • ( b8 

aJ bjdj j $£ ^j 4j*)Ij L^..m j jdj^ fj_wûL 

^iwjj ^ S * * L ^ A * * aJ I^ö^w-ûL ^aJ .1 j5^ Jmm-«4j bj ((jj^4û» ^jj^jlj 
^öjj KW N V* * ^j ö ^jlû L j^j ^^>ma 5 jji'öj jj t jj^ I 

jljJ> û ^ ^ û i^J ^JJJJ JjJ Jj JJJ ^5LjÖj Ij^J) ö jJLû L j»^J . jjj Löj L 

û * * * bai^> L*4 jaJ ^jI jJoöi i^£jjj ^5LIjJL> j»*^4j t jjwj ^5* mj-5 

j^fc aJ jjj jj I jJL> j l> ^mj • öj^j I jlj L> ^jl <5^5* ^ û * j j-S' (^jl .5^5* 

.JjjAJfc L^-ûö,5j^-m4 jaJ L^Jjm-ûLi 

j L> )) jl j lLj Lc L-û ^jjd j ^JjJwu I i Uiû ^j LS'L L o jl jLl 

. ^ j L m L L lj böjL j jJ j ^mj jjj ^^Soj L j (( j L ûj-u jjJ 

^jmLjjj jL jj^ ^Lûajj j<u-y4j) ajlj ( Binary) ((^j^ll^)) J ^ 

.(Jj-^jöj C-SLJ a5”” j 15* 0 j Aj j-w-û j 5” ^jj ij^MM-« jj i aJ 
jbo j<Cl -CNjJ ^j D L> L j LS"» jIj-LXj Osjj ■> S' ( j^j j— -_-■_ aj—S' ^j LS' oj I . j_S* V 

•ob^ jj^ *»lj ‘ jî-r^L 4 * 

) (_PL-J D j (-Sj^j-i 0 --_ > (jj> t j4SL>jj_-j «jLaj_-j jj_3)) 

. j^S* u j j m jj j 7^— ^-—o jS' jSL I j L EDWAC i-^jb^j (^5x3^ Aj^-j^-a jS* 


jl jU ^SjûuISj 

t jj<oj____oj_S' ^jjjisjL-ujjj <lj jL_j_-uoj «Oo J _S'L)) (jjLS'jLuu « ( jS'Lo ) ) 
4 ---u4j> jD (jjO-a L (-^-o4_ S*4j I j N ^ û N ^^3 L-u (j (j 0 j4_-uD . - j-S* ( U N IVAC ) 
D ( b9 ^4 — . qj I . 1 ) . Cj U jl_ S 'aj L (jjC-ojjj—u D UNIVAC-1 ^jL^j 
^^S sjjÇ-ob D” IBM 650 ^jU 4 j I jL” c_u jjj «5oj<c^___oj5' I jN ^ £ o <_PLuu 

j4ft .1 j5sxj (jjl j . 7 . Xj ^jJSjJu-Sa j j ((jj_> (^OJjJ — -U jL>J) JJJ jljj<iufc jjj 

(j L- j L_ o j-5 jj jjj IBM (j L j L_ oj-S' j-S" jjj (juOjC-oL j<o jj- j— jj 

Loj LS” jj L-j4j‘ N 0 (_pLu jD (j' . j^j^-wwûj-5' Adjbjdj 
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. jLSUSsjjJ j jjji <CjjL Aj jjjS Juîjj Jj (jUljJ :J 
«jlj*U i-Ojij)) -Y 

<(jl jjsU 3^ <J yUj ^SsJjJoUjlft :<_i!<U 

. j Jj 1 j-wwo j5* (jj aS o j ^-.> 3 aS jJ Uj ^5U) jjo Uj Uo : <_* 

.jjjjJj <J*_' U (_j) Uoj (^> UwL&J LS'ij J ^jJJJjJ Jjs Uj Aj (^J US'jJ Uöj ij jj J <o U_jw( : ^ 

{?&£>+*>>& «■'-»’ 

j On- Line j^-jjlJLjjIj 5 j 5 j 5 -LSsJLJ SjJLmj Jj4u> ^jJ i j^jbj C-SvJ^L^" ÎC-aJ^U 

. RgsI TimG j5jöj 

. I Ju L5" c$Lu J I ^Soj <LoUjdj Jj 4> (^JjjjSjJjAj :(_j 


l5^? 6 9 

aJ b J U J ji WJ jj « ^^JjJ ^,- ^_w-$Lj I Jj L^UyJ ) ^«> b 6 J 4_y« 

U jbjU ^öijA-yW J^J ^J I jj- iyy>.j ^S^ijJj ^ I ^ySjdj J L^öj Oj-y^ûj-S^ 

ijjjj I «5 J LS*Ö ((j I J-O U A^y>^-yw)) J L5^-wJj l^«J I JJ^ .|»öjlj> <S^J^J 

jjj jjj J jL^öjl ij * (>.wAj L^jyJUûj jjj J ö^l j— $j^-$" öjli^-y 0 ^jJ J-$JÖJ 

. JjJ I -L) L$"öjl ji-yW^J U-$S-yJL>5^ 

C^JyJböi Aj I j MSI J SSI ^jl j i.<wfU U^-X-Jbd^ <uî >Um *■ X i.j j ^J 

aJ jl ^-y^öijöj (^JjÖjb |> L-ö ^- jlj-^-yw4j L^-yJUdj J ^- jlj— w-W^J 

l^JLo jjj olj ULSI. VLSI. LSI ^jI j -*-wj 4 j l^lILo 4 J I-LoöjIj> iS^j^j 

y_5s_î U_$" t jl j ‘ • x '^. 1 . L^X-JUöi I^J^.J^ J f j— *— ‘-W^U L-^OJböi jjj jjj 4 J I j— w— yU^J 

• Lr^J ö J 

lP jOj-jy^-0j5^ ^Ji ^ Lj Ij dj I -LO-ywl J aJu$^ t jj-yy_*->. J jJ J jSLwO ^J LwL&j L5Lj 

L-$Ojj_t-4yy« JjJ J j^_wû .JjJ |»öjlj> (^^>ÛJ ^jO J-W j-ûj-^ ^jL>jaj ^$L-U jJ^UC^UjJ b 
^JJj-ly^-Jui ^Ojb jUj--ybû aJ J J L^ ^-t-w->^--y« ^jOj -w ^ AyS ^bj 

. ûjjj’ I 4 SUJ 
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p6ss^ i 5^ 6 9 £6^*39000 gS ^^.öuxîö^jlJ 

I jJ j 3 j ^3tS )) < ■<■< J y J ) 
• *£j> (^iJjJLo <-Sij jl1j*£»s jUi ijSjlS” (jjljii- — Y 
Jjj#i#jujU (jjsj dJ IjJljiJ i—ifj Y* • • • • *jJjj*S»s jLJi_^li Ul jj — r 

.(jjUsi jlS’ij j)}>jlj(}> JL**j*j»jj ~t 

•jwJUU jjj (Progranning languages) jL-j^i-sUjij^Lsj -0 

• ( *J) • jj<** oLi’jj^ c/*d»Jj* 5 

•Iji^jSj t-^î*^ (ji#j <-5sj ^y-jjjLfr^jo (jSjjyju (JijjU iJ -V 


ijlSöj&Jg^uogS ^6^1«, tfö^ög 

jLS**jfj_ijj j 3j^ ^j j _ jj fejj j ^j I j ^ > (_^ji j j t < < oj-S - ^ji jSU--_... jji jj 

» a ^ j< t5^r»J uj j _ ( - w jj_Ş' li ) ^ *\ • Luj (_^Us^i-u< ij jjja& jUsjjji 

( jj<cj__ojS' ^jtJj <J <cl J <cj t -_ojS' j<U .jljU <cUft (Third Genetation) 

. I j_S" jL^jij jj (jj^Sji i j i _J_o 7 ş- _Lj ^jj jSU-~ — '■•■ jji d_S* jjjj IBM 360 
J*^ cr’^’.U’ cr’j^ tPU* (jC'JjJ. jjjj'ojj^ sjaJ <>-S' (b12 JdCJj aJIj^) 

jA& jJ I _^LL_0Jji TjJ (jjj— ^jljj> (j S J j. ■ j 1 d_S* Sjd j j___0 j_S" jdj .JJJ »Sij^_u 

.oUssi jUSUj li ^j__<jlj j ^JiSjjU ^jZjJjjjs 
(^i^SL-jjjji j LS'sj <Cj__oj-S' ^yxL^JLui (j*>sj sj ^jjLSUjljj-S jjjZJjjS 
Direct Ac-) j>jLL«lj ^LLjjj aS I jj j c_ < si ^jUljj <<j (jjLlj (jjS'lj (jjLoU 

.jjj lj<ud>sj jJ (cess Device 


|Q6Ljuj (56?6j (jjlStj^JjAiflgS |5 jj6jûj6ajb 

((jlj-oU dl>i_)> (jjjjd^L-Lj — N 

sjLi / (_Sjj>u : I 

JjO^J *) A'^j uh'^j tr’.U’ly <> i -/ ^k) ^ 
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.CjJbSjsj j (Couputr Centr) J ajj_w_ajS' ^ajSij aj 

» jaj jjjj $ jj ■ ‘ 1 J S ^ L-S"i j I jji—A I ^ aj *_SojJ-L£ jj a * 1 j a 'j K j&j 

ajl jij j^jCjS jij j L jjJ^j j Lajljajj_^_oj5” jij ^LIjj' a5LiJ ^JO-Ulfe 

• ji-fj bjîji-j jL5"aJja_o »jljja_olj ^J LS”a_ i _J'a^j L' a_w_JJ__j j I JLL ^JIjj'sJjLaJ 

jLj^j_S" ^^L_>jJ aj j jdSjj -> u jjjiC j -z—j-ijS iS I jSii iji j C—uiH iujjjiH 

Jjaj> |j ) aj öjlj— l ^U L U I J aJ *- ^ j /liAj . ^SL OwUjji 

I i N ^ ^ 0 Luj 4J . L44SCL) (j I j aj j-w-*-ûj-S’ ^ dj ^SjL-« ju ,5 j-» (j Lw5L_u L*-ûj-S’ 

J Aj J^ öj L C ) jSjjm^J (^ J 6j JmfmmimA J^ O l J (( J dj J m*mm‘mA J^ ^jj mfmA )) ^ ^S^J^ 

^ Lo (J^jV^-Î ( öjajuj-L. u SoJ aJ-ojj ^ £jAjjm*m^mAjS 3 a-S aj D a-& Aj L 

. I jS* ûjaJLww^j^ 


696 JI jb 6 LLii olSöj^uLuigj^sjl^ 

4J ^uS”' jAj 'J ;. „‘. ^J (J"* L-S'aULaJ Aj ^jl J a . aJ Aj S-ScJ L>öC ^ ^ 'A û ^3 i— «.aJ (jL L 

j^j . jj— tdi jj L.J L i • 3^— Jl— t öjjjd^ ^L...> ^ jS ^ 1 ^ ■ j c ^a T .a.M„;J jj 

^jLlCfcli (jjujau t (^jj ^Sj*,m,a ajfej aj ^u I -LÎ ajb j a-_u ^j^ aj jjj (jLa-L ja^, «f« 

. jjjjS’ö.s ^^Saj lSj*> a5* jjj (c^jj>u ^öjûjö-^cJ ajlj) jj-ww-j jjj j ^S»-*-o 

l£j Ljtj 0 j ‘■j aj aS ^jL-l 0 c aj Lu j^lSJ aj a^uj LSL-L*Jfc j aj L . CtS' aj j j -wwjjjj jj^-*-q 

. u\j L^Lu j 

jLcfcl^ 8008 ^^Ujj-iwww jjj j j^-wQ Intel (^LuO-ojS’ ^ ^V^ ^3 Lu 

1 Lcjfcl ^ 8080 ^j j -ww-.jjjj^5Lwo ltuxuLLu ajL^*L-ûji" jaJ N ^Vi ^Lu J 

. ^-w*>a«u ^ja j j-w-ö j5^ ^jLl^L (^jjJfcaj jjj ^JjAaAj 
öjjj ^ ( PO ) (^-*w*-->a---u (jjC j. n^j— S^ ^*a— Saj ^jLj a-^" ^öjaj ja— uaj 

Popular) (j-u-w) j j— -SsJ aj j*^ j -4 .1 L (^jLJijS ^»*^a_) .öja-y«aJ l^jjj ^So^-o jC— Jyo 
P*Saj *S bjtijSjS ^j% ^Vû^Lu (Electrinics 

.öjjj Altel ^jL* (PC) 

^£j> ^jj LSLj LjC-oj ai^aj a-S" LöiaJ «a-S* ^ja-ojL I i ^-*_ulj aj (Altel) 
^jûi ^j a— 0 j L .(^ijöjjJ ^a-o jL ^j-jI jj d Jj aj ^jjua-. SL- uLjjU . LjöjJjAj ^j 
( PC ) (J***>L (^J aj J m^m^mAjS (J^A Aj. l A-W-J l J ^ 4j (JjjJj ^jjwJ Ljj L 


^56^69 ^lSöj^JgaaogS 

jaj^faJ j L— >— oa-3*aj ju ^a— S" ûjjjfc j L-S&j a-jj * * ajS ^-oa— >OJL ^a>a j 

t (jj jC3 (jjl jj öi d jaj j^m^mAjS jdj ( Ijjjjl j ö j ^ ^ A * Lj aj ûjaJ L5^a*w*jjj I j 
.(jj (jlj_> ^jJûjL^ Ojj — û cS^öj a5L).î ^j-S^ajLI j a-. . öja Ja5sj j_- u j jöJj jLjjj 

.jaja>-ö j jaJ (jLö-Ca-öLjJfc 


pöuuöuu i 56 ç>ög ^jjlSö jöJgjjogS 

(Sj^ri { J LS^d-C a-^L*jJ^ öjC jm+m*mAjS ^ji ^SL—wjji aj t*3jj — û (^-*j j a«Sj a_wi j-wL 
LS*a_^_Jj^c5Llaj ajj LSslLj^ a5sJj4j j-w--w0j_5* Ljfcl ^ Ojjwû (^jjj’ Ll ^ 

. Lj j-û ^Lu-o aj ajö jajj j5LÎ ajfc ^fjS ûjaj j^^ajS jAj ^jSj 

^SLja^dj Cw L aj L"' aj 4 j >2 j jajb a—5^ ^jj^SiJ, ^ * ^j^UjjuJjj (— SL -CÇJ^ aj 
sjjj L4SL0 I Jj LS"a-w*j j jj-SsJ ^j ajjlSL-L-Jb ^ -L* L a-*j L aj ^j LSsj I jj5" I Jj j-^ j*-u_ 

i aj j^mijj ajLjl5L)l jJ^ j^j <S 

l 5 ö JJ (^Cj^uI j j j LS^a^^Jjj-lSsJaj a-jLSsJcJfc lSj ^ J JJ ^^jaJjjj cSjj-j>u — N 

j ISL-u jjj^J aj a-j ISLLfc ^- j jjSj ju—*) L j (j- j L I jj ^jm fmiji L ^J a-u aj jjsj T 

j LSa_*j jjj^3 aj ajj l^-Lft ^- j ^ ^S* jw-*)L j ^jLIjj ^-*-»-*/L ^ja. a-*> ^ujj^r ^ 

(j ISLu jj-C^J aj ajj L^-Lfc ^ijSj 15" ^jI j^> 6jjj> 1 

(jLwU*jljI> ( (J L5ö J aj JmJmJmAjS (^ ö J l J ^3 ^ J dj JjJ U-SjjU>CJ 4^-0 ^S^^J L l J 4j -û 

^j LSL_*j ö j ajj Djl CjS" \-.w*l*S . d jj j aj I i (jw*-*j ISö j aj j-^u-ojS^ ^>jj j ^ja— * ajj> 

l -J aj J mimJmAjS ^jj 5 J ^j_Cj*J ^-S^ L^Cj ^ 0 L J ^J (^£ <U-W^-lJ J *l 4^ J Aj Jmi^JmA^ 

jjj ûjûjljaL ^jl jj L jj— oaj ^j LS*^j aj> j„.w.. l y../3j-5* . ^j>ö^ûi jjj^j (jjl j—w^*Jajfc 
bl (^a«jL-L>) . öja-jLXjöi jLl^jL> uSoj-JL-o ja_«-*iaJ ^S öjaj'ajjjj c5jj-j>u 

L ajfc öj^— oa5Lu i^£dm>bj aj jO jjmJmjQjZ Lr .LS'û.jl j-oL (^jj j^Ssmi -*LL (^j LSax- Lj-3 

( . I -û - j L**-*j > ^lL^lL ^ a>û j 

(PC) J I56>jjuy36jw 6 jöJg-UiOgS jöou ^liöoj^ 

(^^jj aj I j-Söi jLujji L ^ * ^jLS'ajöi (jbö j^Lu aj a3" ^aj I jaj j -^w—^j-S* jaj 

(^öjd lSj*J ^LIjj a«S ujju Ijj^jl^ (j-^lj jLS’ajjaui öjajj--*-w—oj-S 
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!**&**!& 

u ^sy û^û nvi ^ju <u 


» t I j CLkl $ j j -w-wjj j ^»^«o ^ju^SOj 4004 j j -wwwjjj jjX^-0 : N ^ V N 

jljfi> j4--«U ^jI ljLL>0 lû Oj-9 j^Jb 4 J 4j I j ) jjJ ^j- C-w) ^ ^ 6j j -»-w*jjJ jj^»-wO 
^JÖJ L> J ^4jbj4j ^J L J^CLj^J Lw> l ^ AjmS" j^J^f^J ( ( L-*J fi>jJ5j4j jl - j-S” CwsJ 
C^Oj AjIj) MHZ1 *-w) LS^j-3 4 J fij j wwoU^J J^SLj * J 5 J^ I J " 1 V * * * 

I aS" a-.ai^> U jLo *\ * * * * ^jI IjCjO ( I •AS'Oj^Sj^ 4J ^Lu jlj> ^£jl "L^ jj-0-o 

‘lSJ^ ^J^ 

A ^ j j — w>-4j jjj j ^5 L-js ( i * * i ^l ji <L> : \ ^ V V 

. ^4j&j<u <G*Lfc 8008 

^SOJ^-S* jjj J -O^—uW ^-C— ûj OjljO ^J 8080 ^jj— »i*w> Jjjj J j^-w -0 : N ^Vi 

* f Jt^j® 

jj CP\M ^jLaj ^£j^>j4S0j LolLww ^JL-w>îJi ^ Lj 0-oj_S' : \ ^ V û 

aj jj-j Jl < j ^jj jJ^l> jj 8080 j^— SU 4 —q— i wj >^j ( Lcl& > 6 l&jAj 8080 

. j ISLwwo A öj^jj-wwöj^ ^ijl jj Lw 

Ziloq > 4 Lu ( .«o a— . S* . >< l& )^j ^jL 8085 < 4 >* ... j 9 -SL — «0 : \ ^ V *\ 


Zilog 


• ^ajb J<L) aJ‘L 8085 


jjj|jj4^ol ^ 8080 ij^wxu j^-waJ ^S* ^»^jfcj^j ^j Li* ^ Z80 ^jj-wwwjjj j j^w-o 

•JW 4 * (jr 04 ^" JJJ cS^Kr* J 

(jLo^ iu jjj Commodor PET .APPLE II jj*Gj_*_ f -oj_S : N ^VV 

Z 8 0 (^jj j ^._.,<i jjj 3 ^SL-O * ~ i ûjajj__-ojS’ 3 3 - . <_ . (> jjajj«__oj 5 ’ 

. jjj> MOS (jLjLojS’ <J 6502 j Zilog (jLjLojS’ J 

j 8086 j< jij N "\ (_jjj ... jjj j j5L >— 0 J<L_jJaJ (jL_Jl o j_S" : ) ^VA 

^^>jj (^j&Aj . »ajijaj ajLjJfc (j8087 (jjOaj ^jaSojö->_ya_ojlj o j J ^ «_ .< jjj j ^SL-o 
jLS’L’jo: (Jjjj (_j>y Jai’aJ OLSjlfc < ijj____ j^j^SL-o jjj ^aj (jjjj 
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.ojjj (Altrair) (jjL 

j jj(> j j - _J_ < _>j » I J jajj___oj5" ^J_<jlj (.JjIjj <J jjj ) ^ V û (^3L«aJ 

^ij^L — wjjjJ (_£jIj-j (3'J-' (^^* J Llftlj <*J jLj — ;<j «<-$’( _ j j j — < — i< — < « _i 

I - (jL5’ö« jl j-oL ajl> j_ )> (^jIjj aj (((■S’Ljjj)) .ojOjjSoj I -L<-<«- > a-i j aj j__«_o jS* 
aj ojaSLxj jL_Sjjj jojt .jjj Lljj' <o (^JLjLSjjL (j«<j((jjL*)) j jjjajt ^jLIjJ 
Jjju (jj <o j-.-j-oj-S’ (_^jLaj <lS" Li^lj j LjOj ajj « « o j—S jLojZlLo ^>-lja_S 
^AjiS Lg S’a_jj I j_« j Xj o j aj j -j_-o j-S j<u (b13 ^<L3j aulj^j ) .öjl^O (Aple) 
Cwajji jO((V j ^OJjJ aS* ijj^jlj 0 JuU j^^ c-^jJLwi .1 j^^J 

^^w/jjj^uOjaj ^^SOloI j^JjJ j JJJ jl *L-w ) aj jjj ((JjAj» jL> J «V Jjaj» . ^ 

.jjjl^ ^J^SW ^-wjjI ^S öiLoO 

^jj^wjjj ûj^-O^j ^ L- . L-w«o j-^ I û \ ^Ai L-yw ^^j-*lj U 

.l^wwO ^jajC-iS^Lo (( Meceintosh » ^jO^j ^S* I ^^w-w/jj^ jCij-^-ojS" 

^>j J (^J-^^J j»^4j • LwLfc CaW-wOöj Jj ^jjj ^^«Jj^-J ^J*^ ^JJJ v * <Lo 

C^ÖJ \ ^AA ^PL-W) 0 JjJ<U ^jLjjS j^OIjJ *<lS' ii-i" 5 j aJ'j^w-w-Oj-S" (^JJJ 

ö J ^J I - ^ujC-LS^Lo 4 J ^jJ 0 öj l> Lj Aj . I j-wW 0 C ^J Ljj 0 

uLij^j 0 I jl.^,.:.. i**Jj aJ t ^j— jwSjöj-jlÎ I - ^jLwO aj jjj S' jjj 

C^NJjC) Ij-Wj-û^ / ^jJ jLw^Lo ^»*^Aj ( I^L-^fcö^l ^ öjl jJ j*^ 1 0 0 Ij jJ L-w)C) jC) ij-wwO^ j^ 

.jljj-o4^ jj jjj 

^J^.Oj-S^ ^jlIjO . j l Lu ^jljjöi IjjA^ J <Oj— w*— Oj-5^ ^JJjC— û 

aJ j A j j * ^ ■Oj-S* (^JJjC- 0 .^AJfcj^J ^Cj^ L^sJjdj J...W.I W..«0j5* ^ I ijjj Lfcl li aJ j ^-LXj 
j4j ^L-5* l-SOjj^ Aj jLCj Ajljjöi ^jl jCL-> Aj JJJ ( I «i< ^ ) ji'O öjC L^l—CwAJb 

ÛJÛjj— 0 jU iLLLjj-^J ^yjû ^ ^jO^J jj û i Cw-yjji jj— û<u ^ûjÛ J.M -w^ Aj^S 

^ J ljO t J^j^jjjj—S* ^jjj I j — 1 — > 4-S\jj> . ( <-Jl >„ L . n ./a ) 

j»4j Jj C-3j^-0 J ^ j L-W<- ’ J J U^-n>i O ... ^J J C^wJlj 0 .^ja_jöib ^j-3- ^a_-ulj-C3- 

^ d j C» j-wwoj-S^ j 4 j c^j j j> ^j t j ö -LLCL) jj Oj j j Oo j^Cj I Jj ^) j öj I jj 
.uliO^C U (jLo-U-UO^^ ^j jj* 0 ^- 1 ^^jöj ^jjjS"ö^ c^-wjjii ^Awyw^S^ 
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Y * ^j^fljlj^ L j 6MHZ ^j I jC> ^jj i^smjj c j — ^w-ûj-S" AT . CjSLjöj 
^ , i l j l ^ -a 1 \2 ^ • i4*J ^ ^_) I j) ,‘L.J 6 ^ <4— —S" ^U—wJjJw jj I j ^ j ^C — ^ L 15 _* <o 

* ^ jC_w— j>_) 

6 jaSLc jL5*ö ^jj\ lj_L»öi MS-DOS 3.2 ^jjj-> \WAo 
4_> 3\5 (^-C^-Mrf-O (^jljCjöi J JjAÛj*m*-AjS JjjJ 4jlj ÖJ^— JLljliLj 

aj ^öjCLjJj^ 6jj> j*^ 1 IBM LcLLfe I aSsJj L5* 4 J . öjCCCj>_) 720 K ^. u| > 

. öjöj I j L 0 jjj ^ j U 

.^aj^jAj ^j Lwj^ ^80386 ^jjj— ujm^jjjjj' jj5-wû Jajjaj ^ Lj Lw-û ji* 1 \ ^ A *\ 

. L_» ûjjj 4 j c5j^j ^jj_l>^> ^ j I I j - 1 * ^ jjj TY ^.jji 6 jj— .«■■*<—> j j jj j j^Lwû |»^j 

^CPU ^j jj^j j.m^..i^.-qj-$* ju-û^LL Compaq ^LjLwûj-S" LDL-j jD jaj^ 

.^jaj 4 jIll& ^ Deskprro 386 öjjjJ 
4_> ^>cJ 3\5 (jj^-LI j^ LLj^ J ciLai' ^l jj MS-DOS 3.3 : \ ^ AV 
i j Lfc D j_ > j_Sjöj C-5—Î4— _ ^j (5L>--u.. » • JjS*jj&j L LSL * <û 1 \44 <j*Lîlj 

L ISs-yQ VY aj jjLj Lî IjJ au 

J LwJb »_S^w_J w US\j»U Ji ^ Ay^ jJ ^p^J> f ^J <L, I lj ^ J I Ju U ' w w IBM ! \ A A 
^J L I^J ajljjj 0 _wwJ V <«i :» jj . Jj (jPC\2 ^pJJ-J> ^gj J-S's J -U J---W— 

,jjj4& j L_»Jo L i i ^jUIjj <\j ^j^ijju 3\5 LS”»ja-JLilj j (_£»jj jjjjj-> 
aTUIi VGA ^jL D JjSjtj <-5J DL jLSLcjj 4 jjIS*jj ^jjj ^ijlLLCi 

^ijj— yW jwLwLjb 6 ^ J I Ju L L u i >^J . I _L> jLuJ *— 5L 5j Y û *\ ^jlj—OÖ^ CjLjL 

. ^ö^jö jD 

^>^j * ^»4jkj4j aj L Jccaj ^ Lj L-O j-S^ ^80486 ^jjjjj^jj jjj j jSLwû : \ ^A^ 

j TAV jö_l_j* A— oj L ^jj * j j ^ jj ^ 5s * >o TA^ jjj *j TY 4jöjöjöj5LL 

• jl^ &jljlL <jL0 2x4 k aj j>öjL ^öjljlL (^cj ^jL" ^jj^jL- 
i»^_) . <0 Lfc jjj <j-5 Ljöj^-o jiL ^ L ^jIjL MS-DOS.5 : \ ^ ^ \ 

j— > ^Saj ^jLjöj 604K D j 5 j6j c-5-J*l__S' jj ^jLL q Ljjj-— > 

604 K L *_5sJw->.' a_) Ljjjj_jUj ^j L5"öjj-j^ aJ . Ll& <_5cj DOS (^jLSL-ûLj^j 

4_û <lLau^ ^ 4 j . I jJ öJi J 4>j D ö J ^-û (C-ofaWJ ^ ^ j> jJ J Aj J_ w_aöj5" ^ÛJ <i-oW ^C ûj 

j CuLLL-ö 2.88 ^LIjj <u 3/5 ^JLSLSLut-o jj c-5* guC I j-CLCj ajjl+j ^Ijj 
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^ jjj&S dj j 15ö j I _lXj I j> 1 jjjj ^ ^ L ^5 öj c j-^-ûj 5" ^jj L jC - 0 L j ^j d j 

.(^£j5_U ^jIjjöJjC 

aj L_u& j 8088 ^ jC> I j j ^jj--t-4^-yw j jj j j5-wû J Co ^j ^ Lu Lw 0 jL : \ ^ V ^ 

8086 ^jj-tj^jjj jj j j^-wQ J^-SL öj^-j^jV jjj L t jj_> A ^-5" ^a^j^j 

^c. ) \ *\ ^jj-wwwj^jj j5L—o jjjj j — û ^ Lu L-ûjL I ^ c L5j L j . L^jJL 
^-oöj ^öjL- öjj_t- 4 *--ywjjj jj^-wû >^Li I «Uöj 4 j Ja_5aJ . > j A j 4 j L> ^ 68000 
\ *\ ^^Ljj-ww^j ^L-o jJ<l5 D bjdjdj^ jjj L >*^aj jjj ^wwj ^ Y ^jj>ûj L 

(^j_)L jL j öjöjöJ^cJ j»L Lxjfcj L 5L .jjuC ^jlj L.,-^ > ^.C-*-) 

I j_j L5 jj L ^jjLjJ L j 4J ^wû Lû L t _cjfc j ^jj L L t ^— * ^j LLij < 0 j * ^ ajS 

ÖJ Aj I j-w_û j5" jj^-wû ^J . I J^ Cul JJ ^ I B M P C (^J ^) J-W4-Û J-^ Jj^-4-û : \ ^ A \ 

.jjj RAM ^^j-L.0 64K j MHZ4,7 ^jIjJl^ 8088 ^öjöjöj5LL ^JöjL> 
^LjLj— ûj-S* (j MS-DOS ^j^>j^S<i j jûC_aww jL> PC ^aj 

.jjj jö-Lu^u jL ^aja-ûLjaj «J^> j ^JuL D" jjj C^j-i-wjj^j L 

^-Ljöj jL Ll j—> ûj^lSLwj ^ ^jJu LSL j L Lûi j^— > j^_Löj ^_û^, *i, wj 

^..l. > c ) ^jj ■ -4 5" jL> PC .öjöROM BASIC L L . & j^_.. ^.mSaj w 

^jIjCJj ^j-’I J"L.^ ^-S* JJ^ jj ^— uj öj L*4j LjLL j j— <— *j L ( j LL"^— o-5ji 

. I _L) j LL ^ 1 

.^»aj^jAj 40 Ljfc ^80286 ^j j +jk+jtjjj' jjSS-A ^Jcj^j ^ Lj L-ûj^ : \ ^AY 
jjj j j__C— 4wjjj I jj \ û * * * * ^4— S* (j," . 1 .’ ^ ^ ûjöjö_^«xJ 

8088 jljC* 80286 .I^j (^Jj^l-wiöj^L RAM CoLI^w-û \*\ ^jl^Cö^ 

.ûjûjD c*l>j I ^SLj ^l jSjjj (jjjjt^> ^jIjCj^ j L^j5ö.j 

^cL ^^- 0 \ * ^ j L XT ^jCj-w-ûj5jj5Lû IBM : \ ^AY 11 

jj jjj L* L c I I j-_4_ wwj ^_5 I j5cw4> jj i M S ~ D O S 2.0 c* Lj L . a^j ^j Ll^ 
j L5LL L$ ^_j j-LIj jj Çjl ^j ;. • ç »c U a5-j ja_««L j j^— LjIj^ ^jL 
D^— ûj-5 ^—5 ûjûjI jL cL 2.1 ^jj> jLLL .Cj5Ljöj (^jj_c5jjL) 

. Lûi jLLj (^j-’ Löjj>j I jj> ûjCC ^5ujC5lj 5 

^5Lla__5 80286 J 4i-_5 jj-. jC*j_4_-w--ûj-_5 l^^u-SL IBM AT \WhL 
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. (j bLui a*jjj I j a*jj L ^jjjdS (jjL-o V* * L jî> Lj 

aJji/ c^jji j Windwos 95 Plus J cJj-^j^SLLo ^lcLwoj-S' 
(jajl jöj Word 95, Acsess 95, Exell 95 ^LSddOjCi IjULu. ^Uj-i 

^ LJ L î —oj_S' 1 1 i j Ul i ^lj-ijjj ^ Lc^ aJ : Lc .^jlî j_fb* öj ^ ^ ^ aJ 

^j^^j^iöj ^g-O ^JJjJ>S_CCj J ö J 4j (^J-’J^J CL^^Ulj CCj-MJ j^^J L 

o öjLo L öjLcfc ^lc-ooöj (^cjj^ij ^— mi j^j jb ^j ^— mj ^j Windows 95 

^oCumm ^ ^JL aJ .(^j^öi ^j ^öj^j Ijj^ b (^ib ^JL 

b > ^PL^ J cij-^jjSLL ^LjLwûj-f .jljL aj*L Windows 97 

^3 1 <<.1 J j i j— S^ jljU ^djöj ^Windwos 98 S&j ^-q^cCm* .*...i^ 

.ûjûjljL c*L Windwos 2000 b> 

CC>0 jjj jjj jyj jdLlCj ^Col jC> I >5 (jCj ((jl j-oL ^j l ^ * > L 

V * * ^jl ! j-^> Aj ^j-Oj— C«- i 4j LS& JJ— *^»*^ JjJ Jj^L w 0 JCCiU Lj L— 0 jL (^£j4-*-« 

CPU (jjjj* I jCC- (^j^ j5L_ou jj^ ^5 Lj*l_> j ûjj cl j*L-Co ûjj* j_fc LsL— o 

û * * ^jIjC> aj Pentium III 
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^£öjCjjji J C JjJ> Uj 4— 1 -« 4j (^4— ûUj^J Cjj-C jj i jl Jj J— >£>jj4j ^jUSL-ûUj^J 

. Ljfcl ^ ^jCjI j-w« La^ aj aS* (j ISLL Li 
L 2\5 ^aSUjj ^jUIjj <l> 1584 (^öjûjöJ^cJ J*CoL ^LjL-ojL : \ 

. jj I jj 4-û 1 ,5 486 Cj U 

d* ^MS- DOS 6 ^jJ ^5Ljj^ cJj_^jj5LLû ^LcL^j-T : \ W 
^jj-w^L ^.ww-wl j L ijCCj^j L5L j ö j— o <3 wö j U ^jc&^u j^CoCumj ^jöjL^ 
cLL L (j«5ji* (^j-Sj^j ♦ j L5L*-j jjj L ^-*— w-«U ^c-ûUj^j < j LSö j I j ccj ujLjIj 

• ûj^" jljL (jajljûj jjj jIS’öjI j- 

^5" ^a J-Cj ^J ( ij5" Cw-«JJii |»j_Cj4j ^ J 0 Aj j C j-wwûjS" (^jjjlji (^4j>ÖJ ^)Cj4j 

jj (jC-CCsj li j j j — M^- y u j jjj j-SL— o ^j 3 -öjU (^jU j-S^ jj Cwu rv) c c 32 

Aj (jCL' (^jd j C j -wwOji jCj Jj-û L ( j j-t-4w*-« jjJ jj^L-0 (^ û J û J û i ^jU j-5" 

. û jJ* U I jJ* 

^ L jj Uj aj j* * ’ ^j t ^j ^ j jcc*-4*jjj I jj (j j * 1 a 12 , 486 4-S* I j5Lj LS* L 

^jjj5LI j ^j- , l jj&< 5 >j— w-j^j d" ^öjL-jIj j^j ^&j^j . ^j (^ jj-Cwwijjl jj (jj-,Lo 

. ö 486 ^ijdj^ jj^ 

^jl jC> ^j 486 DX4-100 ^gjj-ww-ojjj j j 5 L-o JacJL ^LjUwûj-S" : \ 

J (100 MHZ ^J.JO ^iljCLJ. J 33 MHZ jj-C^jU ^ccjU MHZ 
Compaq jLjL-oj.S' .jljU c*L MHZ100 ^jl jC* ^IjJl> aj ^cj<u 

• PC Lûj 4j _^_w_ûj5' l j q .0 4jtj 4j (_£ L_J LwOjS" j_jj ^JJ ^S 

Windows 95 cJ>-jjLL ^LJLuji' : N 

. Ljft MS-DOS jJ^jjJty jj aj ^jL'jS" j jljL 4 jLi& ^ 
‘*-S" • L5. 9j4jj_5_-_4>j_5 J 1 4 ~ > (Jjj-j' jJ_L ‘■' t’j^O‘4 CCLj<*JIj<L ijjy 

. 4 j|jWindows <J sjjj ^» 4 j jIjjJJ»jj<l , ^jISLoLj^j 

4jjjJ> JJJ JjOwwiJ j l — 5" jjl JJ <J J j-Jj4jl - jjj bjd-> y Jj I jJ oj j l — SLj PC 

,j<uLj<iu PC Gatway, Dell Compaq. IBM cS’oj ( jLSLJlwoji' .L 5 j<»— 

. 'jJJi »4jbj4j jLujj j LLii Jjj^j I JJ^T 

(.(^j4w« ^jj^ j^jIj^j ^ j L^S' awjI^l^ ) j LS 'öj 4jLi I j i CD- ROM 

4*5" jj-Söi dJj Öj4« 0 Ij J^Jjj^J 4j t 0jjJj4wj j4wjj4_S JJJ jjjJj4jji4j Jjjj 


63 



8080 (jj U Aj L-sJkli {£j ■> {Şj J ^^^J ji.3 j^t^° ^i. L”' Lyû ji* j&j WSl 

^LXJfcb (j U 2 j ^' w—j L . J) .. y ^J (j” 1 LwX^ I 2 (jjJk»4j jjj j-c <Lo ^U 

jJ Aj> j 4J2 Lw— LO jiU jjjli C-v-»— -çj i^gbŞA+jj ^j LSLL> ^£4 j22 aJ ai* 2 j2j 4 j j ^wwoji 
L'L-wwO jiU . (^j4—u êLX-JL> 2 i (J LSLjO j — ^-ûj-j* ^J I jLL> J ^J U I I j-J L- SsJj l> 3 L- 

^jILXj ^^>2 J L> 4 J (^<L>2j j 4J2 ^i* J)jjj4-wL> I 2 ^j>2j ^jj^Uw ^j (j iftj O j -w--oj-i 
lPjJ ‘ û J^* J LjLLûO (jOj-L i 2 jjj jJ L>J jLol jl> i 2 jjj jOLLXj 4 J jjj (jj> 
<L^ i . 2 jjj4jI,2 'jjj^i JJJ (j^^iL^’jJ (jLöj^j (^Ij2j 4— « . öj^jjj jLLû^-i jIjIjöjL* 
<-5öj j^jj » ^ ûj-S* I^4 j^>2j o 5" ^A-i-^--ö^_-Lu^_-iL (^^>2j (j- , ljj&^L> j L-ojj— ojjfc 

. jjjjl i LLLj Ojj-û c5öj öj<G*15sj j-u Ojj-û 
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f*û$$ê 4JMKU (£û£fj^j££ 


9jli ^J_j 4 £ 9 _JJJ |_£jLj_X_0j -5 jij^ °J ^g-^-~uJj-~^ öjj — 0 4-S” 9j<G'L$" j<J 

j jaj 3L. (ro. • ) . ^j (^j22 ^jJ^— ûjU ^i* li*J LL-»-wjjii ci»jjLL-û U 

iSisj *S Ji ^j^jl>^j <J j L) i jj_^ ^LSjjL ^jLS'jj JjL ^ULS'jjL. LajIj 

(( dSsJjj > )) .djiLij^j (jl jS 2 -LlL— > j jj 2 2 j^-5jjJ>cj J (jj û (^ 2 j I j Oî Aj si* ^J 2 j 4j *Xf 

. 4j Lj I j 2 (jljjiO j-^-oji* j 2jjJ jij Lûj ^j U 2 j j jXLû U (jyo»ii*4j 

^lj ULjULû ^z- 4 -tS ((Blaise Pascal Jl5L-uU» < b NMY ^PL-w ^ 
Assmg Ma-) bjbjdSjS ^jLL-oL ^jU ^j ^ji* LL-»-«jji (^S*jjLL-ûU (^j^w-Olj^i 
^i* ciLj 4— w2j^i* jj&dj (jli*2jLûj jjj ^^»-u û (_jjl jAj aj 2 jL-ûU j^j . ( chiiie 
^jl jj-»-w 4 j (jIL-o LiiJjl i ji j &S 2 jLL-û U jU Aj I j>2i jj>22 j liajji' 4jj-24«Î4j cS* 2j 

»Cw- oJjJwû > 4j jj 4 -i C-S^j-i* 4J w 4 .iL— û LiU . Iji2i |»U^4j 2 j-c-J^j 

c-SLjLcL-û ((Libnitz j—J <--uLÎ» jjlj2 JUw Y* * . I j^2^ jLlUJ jjjI j-i' jL>jAj 
(^ jUj-jL-ûj (^J-X — ûU (^jU»L) LSL Cw-t^jji ciO j - j — ûU (jjljj (^UJU (^Sojlj 
(^jj-»-fc»-^- 3 jjj j^jVaJ AYY ^-J L-w 4J j L>«— û ^i^^j jj . ((Calculator» (c— 2 j-»-wL>) 
sivjjLLû L ^j i ijSL — 0 jj i U j-sj L»j Ll.j aj ^j>uj^ajS j IsLl-mJ I j I j siLo Lc Lû 
•OLLLL^wJ 2j2iji*2«uJ (^j^J (^2j»U (^jIj-XjO ((£LjuU» ^J ^SUoLojjjU iii ûjiLiljS' 

((jAj j-wwûji ^5jU» 4-> 4jjj 2j02jl ji»2wJ Jj^j 2j2j4j aS\Jj> ^LÎ4j < (_£.5 

. jaj2i (JjU 

j^j^aJ j L>—û<4— S” jj ^j jj-—iL^j jl jO ^jSujdj j— ^wûj-i* ^jj^ j 5 o-w,jji (^j—u 

(jl j-OtL (jlj siLo LcLû j (j- j Uj— »— ? (jj j — »— -O j jj l_3 j— >- tj U U U l » j (j L> jjLii 2 

(^io— » j 5* -L4> j ^j->dj jljjj U . I -LÎ^jk (^j^— i-u ^ ^TA- > ^j LiJ L —j 

N ^ V N ^pU-w .ABC (^jUaj 2ji Cw-wjj 2 j Lio j o j.-j^-û ji 2 j I jj 4 j (^ I j 2j LL 
(^J Lw 4J j 8008 ^jUaj Ljbb ^jj-Jb 4 j (^^ijjj-— <4«.^ j jj jj^L — û Intel (jLjL— ûji 
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* ^ 4j U — N 

* {J* L ^J JJ^ Aj 'jjA&J jS^ j\£bjdjjUmJmAj£ ^U J^SmJJJUm.^ ^Jjöj ^ 

^ 4^wJ> U Lö jAj ' JUmJmAjS ~ ^ 

^ I / JJuJJjjŞ .Aj4> ^j L-W ^şJJJ^AJu) (^jdj J^J^ j»^5Lj ^ 

5 j4jO ^jU jAJjuuuQjJ ^j\jAj Jj JjJ ^ £LjuL jJ j l> — û 

^ \* ^ ^ ^ l i JJ^ C^nJj ^J JJmJmAj^ 6j|jj> ^ ENIAC *\ 

î ^i \^ ^ jjJ^Jaj ^ 

• ^y^o^joy) ^j>y yy. (js 'j^ 

* ^J-jL |»A5Lj ^£4>ÖJ (^jdjjJmJmAj^ ^J 15L-U JjJjIiUj L) _ ^ 
5 1 lSj^ c^jlJ L-w ^ N * 
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,Xra-» L' 

*j jLSojL^j 4_S" jjj j - i — alî 

. ® jjJ I ju JL! -SLwLûjj^ ^Jusj-^-i 
. JU J Lj . UjlS jJL— jjJ , —i J lSÎ 4-» L^U 


B6 

•jw** (JjSj 3 ' 'VV j */£ ijljyl* MAKl <}$ 
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B1 

*ai jkjiLj lSA - ^ ûi> (jjljsjA— *£jj5» 
1 _^ 5 L 3 j_S’ I ~ £ l-Ujj—'J jjj J j_S 

^ r — l j jj Ijl^L j Jj ^ ^ jJUaJU . (jgj _ S ft ijfljjJ 

.dj*-jj*Sdi 3L,jljJUb 


B2 

•31SL-L jS-jISj (jijLjjjj ^jijL 

jjljaJ ( ^ ) Ij jjt ij ( • ) jJ jlSftjLj 
^jjjj • jl S j-ijL 

J-yijîjj v^j^jjJ^jLS" 




B3 

.ijjoi Ojjjju ^ . ni OjSjjul) j jljl> • j ijSwJjS j jS (^lj&jA— ( j— — i l-j"S ^j j (jjj^L 

•jlh jihj*SLî — 1j jjj (j j ■> ■ (jlij (^l — Sjj — : — «L‘ jl> J »j — i — «L‘ j.*î 
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B9 

• jy. j*î 8 j J%j» jî** L/\ ‘Jjj*i y*J> Y /L UNIVAC -1 



BIO 

*— s —a '3j— ^-)* j‘ *JjW t# 9 J*l>*i 
*I1j jl " - ; .-SLJLjJ 

: ... . . ui ljj .«j^ljL 

•*j3 : sh*J jCyljL 


Bll 

JL* *] jLftj j : .«i jj\jj ^ijSL — 'jjj 

. J-j ^LLL-j-T ^l^-LL *] \ MV 
*jjU (yj^>jlj*J Jj jw jl&*> jy*i*j 

■ jlS*wjj 
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B8 

>jJ . I^miU ^ijjiSsJjj jlj*j t# 9 jB* ***^ LwŞj » ^jjjjMÇfOjS* jyajSjj j5®j ENIAC 
*J lij*j >S M>}S’ j»*J .jjj j^jj» T- /6 j jjj*j jj*j> Y /*\ .jjjj j*î Y'- ^jjLmjIj j*jj— — ojS - 
■.■*• ■ ^LjlS* olj j JLS* Y • • j*Soj jj .j^jljJjOj lSJjS* jjJj ^jjjlf \A* • • 
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« • » 1 Jj LjLJ jj aj j « N » J > I Ju L jLJ jj <^r\J I jj'bi 

LL)<45* 

‘ ^tri JJJ J ^jLJji ^ jLiOjJL°L J^ * 

^jLSL-JuI y) . j^j-Sjûj ( * ) aJ 4-SLo^5* jj j ( N ) aJ A-S* û j jj öjUlJjj Jj 

( . JjSûOjöJ L-^-J^5* ^-oJL-wwu jL j 15 *ûj4j j-w-ûjS* j U 

JJ ^ ‘ jJJmJ Aj ^U^-I LLC j _*0 ^ŞjS J jjj U_SLw—u j A— «aJ ^JiL^J Lc J 45 " <Li û|c 

J (( ^ )) L J L^AjV Jj t5-»l jj öi t fjm jdJh ^JJJm^mJ L-C J_-> 0 ^L^wJ ^5^ ^J A— S* 

^5* ^ijlSL LoLuûj^S* ^aJ d jJL-« i»^j) . j-jSjûj l^-J^S" (( * )) aJ j I jjj ^£^5*4 j*S 
( .Ajjb . . . j j IS' lmmj Llc j-û djjjjjjj j c^-^A*j ^ l^* & j j &S & i jj ^> lSj ^ j 

^£j> aJ kjjww &S ^dmUJbjdS jdj J<j I J ^jAJû j Lo-SLj Aj 1>CJ J^SjjJ lj <LoJL i jdSdj 5$c 

j ( ^ ) ^I-ULlLj jj ( öjj LL ) aj4j*SaJ (j\jl jjö^ t Li*ûi £jjd*S lLjL I - 

. jJj5jûj L-^-J^S^ ( * ) ^j I Ju Lly jj ^i*(jjLûo) 4 j4j*S 
4J J ( N ) 4J l^dmS djjjj (jwUÛJ J^ L£— 1 'I Jjöi ^jAjû J LoiOj J < ^ ^woLL jAmSdj û|C 
^jLulj aS" ^4jLjÛJ jAJ L-^J-LwL&) . ^j-j-5jûj L^-J^S^ ( * ) 4 J ^£dS Ajjjjdj ^J-wUÛJ 

( . (JjSöijûj c-^-J^^ 4 jûj-wu |»L Jj^O Ij IjjLj> aJ 
jLj aJ J L> <4-5* ^j^jb j Lj^-j j w^-wOj-5* ^jdSsj' l> ^^JjJL-û L <4woLL> j*l-S ^l ^c 
Jj ( * ) <lJ j jLS*a3U>- I Jj l-*L„„-w) jj ( N ) L JajI jJ*û^ t l^j cjI> j<l-c-L-5* 

* ^jS'j û J t-SLî &S *S LwyJ ÛJ 4-C- IS* I Jj LLww ’ 

4 J t^jlj^ ^JJJL) O ci^-S'O^P Ö Lo^jj^jIj j4-S ûJc 

^ j L;J j-0 aJ j Lu I j û j ^j -U-jj-> j_> Lû- j LL ^i ( ^ ) lSj lS3 j-o 

j I jS j-«L ûjLj L (^ajl j<u wL5 . ^jJjSûOjûj cSL<45* ^jLjIj (j^«jj )j-> jj ^jl j> 

L ^j l < * I j ^£_) I aJ l « f< < 1 t û j 4 J I -lSLL t j - ^S* (jj <4— > jj <4-„ S* j5Lj û )j-Lj -Lj a> 

. ^^5* û -j j û jL ^^-J j ^j j-w-o jS* 


^JIloj^ QioöSöu -iil jSöJöJ 

(^JjÛjJ4j jLûj^JL t jLjjL>L J jLljO L-^wJLûj aj Lji ^5sJi^> jj-û< 4jû ja5* 

jj ûjlji I -J LSûjAj j w-w^ûj-S' L |»*S^j .jj^ûo L Lj jJuIjj^lûL 

ûjI j— oL « Jj5* » aj a-S* <— S*<4 j aJ LLo jJ<4> <lÎ L j LSû jJLû L j I j_Xj L j LS" L_o jJ û jj ^l 
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„, ♦♦♦ 'f ♦♦♦ 

i 


ja+jjAj 4jjjj (Jlj (jj> jLSûj4j j-w-*ûj5* <45* 15L ûjJ ^3j-^u ^jI j->L ^jjjaS 
jjj S L jjj jLaj jj * î I j |*^-* j j Li LS*a_ojjjj L j ^j 4j *S^—ûj_ 5* 4_-o jj û ju aj 

(JjL^-L-U ^jL>j^U ûjAJû ^J J jSL-LXj L jw-wJ j L t^JûO ^LLwi ^ ÛJ <4j 

l-^—LLû^ joo ^^j L^^Lofc ^ j Ljbj LS*aj j ^^Jwwujji L ^jjj-J^J^j 

t jJLljj<4jfc ^> jJ j jj Lj ^jlj-L> t C-S*jj-J>CJ jjj ^5*<4 jûjI j<4-i <4_) IjjLSûjl jJw-,1 4j 
^jjjjjjjj)) ^jLaj < 45 * j LjjJjJi'aJ j ^j L j^lLwj L jj ^-û ^^sjjjjjjjjjj ^j-fc djdjjjj 
^j> Löj-L ^jL-jIj • ûjj j jSjtj ^jL ((cSLp Lû j j -L*- . jj ^jZjjjZj)) jL «^jLuIj 
Aj t ^jLLo jLûûjLûL I -L-Û <L-S* <4j t^jjjdj jJ j—wwJ <L_S* <4 jûjA_) j<4jb ^^j4j*L-Sûi 
^jjj j^jû ûj L> j J^-S L aj L Lû j L I ij^j j < ^ AjS L ^j Lul j ^j^^j 0 ^5L L I j 
^jLj (jjLjlj .^sjLaj *j'b <>L»j 


QlSûjOJis^LoogS v^iûjS jlS 

j^j j t^jûo jjj jbj&j ûj Lû j J^5LJ lo jLoaJljjj ^j L j L jLûjj_-ûajû <4_oOy 
^jIj . ^j ( N * ) ^£ûj Lûj ^ Lû 4_ij j ^— yw L jL ^jûo ûo ^-ûwwwwww L (jL4jIj Lûj 
t ^jjj5*ûijûj cSL^ t ^ Lajû (( * )) ûj Lo j L j 15 *ûj Lûj w-wLS LjL ^5* c_SL^jLw_w.< 
L-SLî <4-5* ^J ÛJ Lûj ^AmmfmmtJJm^mJjJ L l jJ Lj-> J L ^J-Sj LS^ L (jL-W) LSûj <4jj * ^ AjS 

jjj ^Lû4jj J^WuL ^AmJmJjJmJmJJj L J J-û ^J ^J lS*^-L i-wXl i û J ^J JmJmJmjOjS . J jLû ^J û J 

lSju ( ^ ) j ( * ) ûj Loj j^-t-uL Lo Aj j 15*ûj Lûj uL LjL ^5* lSLlLw^ ^jIj 

. j^pû^jûj :jj-^ t jJ: 

û J ^ « J jjj ^J (^J-* I J— 1 ^-L* JÛJ^J 4ul J Lûj 1 »^-* LL*ÛJ L>j 4 j J ^jU L 4_>4 j *S 

. ^£jjjSjj û jL ^yL a5* û j ^ j j> j j> ^jwûL 
L t û j . ; jjj-SL j ^-L<4jb ^jul j.'"J-j <l_S* ^_)<4jfc j L_ o50j-Jw_û L <4__o_ol> j^__S ^c 
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I J C«jIj aj j <G'a3U jji Jûjl> uSÛXCu jajt 4 $Lj> -lAjJ uSuXj uSÛXCjL 

aA ^jl jj <0 Y û j aCjjjÇ^^u (^jjl jjbi a_S” (^jL_ulj — — 5 ^ailj < a_iaj& ‘-X-jj A 
aj i_5"ajûjl_oj aj'lj . Y0”\ aj'LSûi ljjj>- aj jl> jjjjjajû jj Y ^ljLf ^LTlî) 

, aul Ijl aj jaj ^^SjHaSju .>(\\\\\\\\) L' ( ) jlj_XJ 

.jtiti j Lj-J jli'Lxjs jL jL5”ûjL)j j jL5"aj_u 
aJ o" .û(Nibble) t tj t j-xJ ^ijj^ jljl>jjj jXûSj^^j^u 

jL5”aj Jjj L aj jZSjjJşj JXC _jj J J-*j j l-5Lxj CoL j-J jL Cou jl j> 

• ^jXofcûi 


(Word) öuwg 

aj |»*Jaj t^jLulj (Jûjajjj u l I j5" aj jCX>ajûj ^jl_Ç> < jL5”ajjjL ^>jaS 
jLS”ûjljj_5” au ji'Lj ^jlj X > Ij u5LxJ'Lu aj uScL-ulu aj jj'Lj Jj_5"ajl jûj 
(W ord) a_uj (^jjj-SûJ jl_Cu j^ÇiuL aj jj'Lj a_S” ,jajL5”aj jaj ,jjj_j il_>a_j 
aj u5” ajaCj jajû I Jû Ljû jaj aj ) . CCj u5Lj Cj L A t £■ t Y < N aj jj_5û J uS” aj aCj 
aj I j u5sX_u L j L aj u5LxC_u j ajû I û (jXoj aj j _ _ «j 5” aj < Cu j uSLXj Ct-<u C a> 
( .tjSS jj j aCj (jLL aj CuL Jja> ^jjjLj-Jajû ajljaS” 


ûgûûc jSjijgS 

j ûûl j j j LSa < < 5” ûjL’ j j L5”a < < 5” û J aw_ aC ûj ( < u L I jj j aj I j X j jj ^jjj aj 
uSL)a_5” 4jlj— U ^uS^ U t— S^ ö J ClaJ L aJ I ,5 J ^J J.i.^..a..i>0 J-5" aJ jL5djlj-L-U ^öjUC— wJj-S' 
jj (juS* 4 j 4 J ‘^5'jj->cj ^XuuSu. Lju U <oLjj> I ^ L5 jl> j jj ^J . j 

^ L„o— j L ^j ^j LSL jo> ^j Lcl&j L 5a_> jj^ j jj jO’U • .* S6»sj6j u^-Ju- 5" 
j L-*jLo «KB)) ^ aj u 5 Cûo Lj-U5 o>j-c . öjI j L>jo>u! öjooj^ijjj^ 
^ö^ljlj 4 J jL-5* ai' ^j>4j jwuUÎ jLoöjUi) CIjL ^ * V £• ^ju-SLÎ 4 ^jj j L j^jiö.5 

. 0 ( ^ * Y £- Lj^j j * * «oj 5* aJ 4 öjljjl ,))♦♦♦ *u I i j l »Qj .> ^ul j3j 

4^-0 ^LuXu . 4j ^ * ^-jljj 4 j V j 1 ,o4jk N * V £> <UJ 5* 4 jöjOi L £-uU--S'u)jJk 
(MB) ^&jJlL aj j (KB N * Vi ) aj ojajljaj .lS' ^Mega Byte CuLlXwo 

cS' & j j-jujj a-i' O U j L5öj 0> jm^^i.Qj-Ş' L I jj ^j I -Uu öj 4j 4j . ^j ,5 ö j j LL.y 
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u^-J oS" aj ^ jjj > 45" L l 3 I j5\J û jû j ,yoj-5' aJ j 4j . j ij-u5sjj 0 j »— 5Lî ‘uS" 

. c jSö^jöj j ij Ld^ ^j* ISLû L^li ^ Lc>ui L ^«ijS')) aj jj jSjûj 

L-^-J^— 5" j L-S'^j l * 1 1 j j-5jöj 3 j^jL j^ j LS'oj tûjnii^.ma. ^j— 5* 4 J jj— o^j 

^Owöj a-S' lŞ'öJ jjlajj L ^jjJi' 4 J > 4-5" 4j J ^J LSsj <Ûj a ^ oj-S' aJ t j -^i* D ij ö J 

4 J U-OöijU- U »4j ^-J LSsj gÇ> Jima.i.a aOj-Ş* L »^4j tl j—o— 5 U^-J 4-5" ^gJ La— a— >U - 

U^-J iL—S' j I jj— 5* J j ij^-j 4& J I ij— 5* J J i ^-J ö J Lc Lu 4j O— S" jj 1. a.aUj-1 1 

.^jJ^Ojûj 

(Bit) 

a_jjL<jlj (jaSaj jjJ_5^>u tajaJjijJ' ^LLa aj ICju^Cu jLoj aj aS” jXu 
jaj < I JuJuûjjau aj ^ j I j ((CJja_5”a_uLi » jij_5" jja_> aj ^ t ljjajj_< — iwO J. _5” aJ 
<u 5" t^ö jLoj jj: ^Louij jUuj^J LIj töBinary Oigit ^öjI j^-jjj^* uo-Lj 

aJ 4 t * ^ > jj-jiJsJ aj ^u-SL jjj-.a. S' jj-u»u C-u . j( N ) j ( * ) jCJ LSöj L-o j 

^jLJL^ jj^ ^ 45" I aSLau o jL ö jŞ'li 4J <u’w-c jjjJw5jju> u j L t Lj^-j jww—oj-5' 

^jL « N )) a-> ^ j LSL* L-w L j_> uS' (True) « Cujji)) ^jsJJL O - J ] jjj—Ja^ 
jj u-S' (False) «CujjiU)) L «* » ^gjajJ L— J j - J öj^jljj— S' jL .(jujuö.5 

• [ j^*^ lSj^ ( * ) 4j ^jISULwL 

j öj4jI jj-5' ^j L} U- jj^ uS" jj5-> j L> juaJ c-ScjjiS' t C Ji ^^jI -J l J * > jj 
LöjajIjj 5' ^IS' U j « ^ )) ^öjLoj 4-S" u.jJi' I-Jjj^-Jaj^ ^j L5"aJ tU4& ^jjj-Uaj^ 
u^jjjlS' U c^-J^-S" ^j ( ^j5'o uJ-i . Löi j Liu ( * ) ^öj Loj ^-S'^jjlS' 

lIÛU L U >*Vaj t jjj-wu lS-woL^j j J-w. i <uS" Uj-LS ^^ j LS'L jjj <uS" lS-wuL' jj 

(C1 Aîljt^) . ÖJ JJ J U> ^p Law-lj-U jlwU Jj5" ^5-^-0 L u 


(Byte) c«U 

oLJL^ jj^ jjljjö^ Ljc* j j Sjj_u>u ^jLJlj l ^<u5'4j j LS'uJ-w- i <a5Ljj> 
j.S'L öjjj— *— uj b Içj LjIj ^jJjjUO aJ jLuLS'C-w. ^jjj j4jk t ÛjAjjIj5j 

a5" . û ( Byte ) jjjL 3 ^ •oJîO^^j j^^ 

Cw i A j Ufc lSjJJ • I ij^Jj—j-^w oj-5" ^-waw-iaj ul UujLulj ^S'öj Uu ^juS'u 
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jliûjlj*-wL ÛjI-LiLwW ûClji 

ASCII {American Standard Code For intormatin Inter-) 
cijJ — }j (J - 5 Lj---û 4 j jjLj; — ^ ^z . — fJ ,jöjl ^5o*jj_i)) (change} 

j4 . jg j -L * û i j & jcJ I jJ L5dj o j -^wwOji* j jSLwo (^^jj jj 4 J 4i .aj((^jCj!j 

4i A (^:ji j (^jjjiû-LO (ASCII) 4i ^^Oj V (^:ji (^ûj^Luw jj^ 4 û:ji 
: jj < *.i . jjj ^ ^ ^ ((Extended ASCII)) ( j j A j ■> jûj 4 j ^gASCII) 

. jj jOil j Li V û"\ j \ VA jj I jj 0 ^ i* ^gj-iûijûj 

^jjjHLj jj ^ j j -Li 4 ......> j ûj 4j ^öjI jSLjjj 5*) EBCDIC ^jc 

((Extended Binary Coded Decimal Interchage Coce)) (^jLJlj 

Lw,L Jj) . ^gj-yiûijûjCl ^jSLî a 5* |juli*ajj.Lo ûjO j wwQji* aJ ^jjj Aj 4i 

( C2 ^4 ” » * « > > L) 

)) 4j( Iioj4-o4 Li^-w-yJ-L-o ûjI«LjLwj (JjwLthi 4 (^ûjl jijjji) ANSI 

((American National Standard Instiue 


i5^06gb ^ögöjö 2kSjJ ^ösSö^j 

û j û j û jioL (^4^4 t j Aj j— wwO ji* (^g (( j I j-0 L 4C^4u<j)) j4^ : 

(( jj-w-wjjj j jX^o )) ^4i4 j-OjI j (^g j L> ( CPU ) ^gjj j5*û -L-O o 4i > 4 jj û j L 
iji' jU-jL bb*öjAwj J . ajMPU (jûjl j5ojj-f ( Microprocessor Unit) 

^jbjT^CPU . 4 SL jj-î j (^j LjjO— Oj j (Jjj-*— ’ji (^^ -0 4 j JJ ^ 4j <lS* 4 ^ 4i 

. Lûi ûjjj 4 (^iûj4wu j ^-i-* j5* 
(^-OjJûj-Jj 4 4i (^4 j4-ûLj4j j4j) Lj4>j4iûj jjj^j L> j^ j \ 

jJ . L>ÖÛ t— 5sjj J Aj jwO ji" ^jJ lijwwui^ L> kwwi" . ( Lljw-J^J 4 j (Jj O jwyd J-S" 

j (j Liö j I j -Oo . Li*ûi J j jOjji I jiL wi - 4 J (jLi*4ljL3 (^ûj 4-L> D :j4-y«4j 4JJ-C 
û j 4j LiL-oij i ^£4C>4j (^g lioj 4 J j 4 j j — w-wQji* (^gj40Lfcj Li^j 4i ^-j Li*4j Loj_5 


* L5ûi (^j4 4^ L> (^jCû L jJ J liûjl j-^J J ÛjO liû^ (J - ^ j4j j-ywOji O I Juûi 

jji (^Lo40 4 J jjjijûj ijj-yw 4j (J>5ji |»4i J ji 4 Jj-C Jj (J li^-yJj ISj-yJ &jLji — V 

. Lûi ûjjjaj (^jajlji ^jjj (jL ^jLj 
lSj I — iijjl j4j ^gjbj— i 4 J (jj* j— S* JÛ j cisj-i — i 4 j ^jSL jjJ (^jl iûjLj— i — T 
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j (^jiû: L> 4 & (GB) (JûjJlL 4j *i ( MB\ * Vi ) Giga Byte CoL li*i 
jJ>) . ûj4j4jjI jiojj— i ^gj-iûi L.j>,..Jb TB (^gûj— j aj a_S” Tera Byts c«j LIj 

(C1 jLj 


jöulSljlS 

Ijuaj L l_a <*_S " ^ijAj jj 1 jL^ 4 uLL« jLj 3 - LyC 4 u jL 5 "<CuL 
CuL A -ûAc >- 5 Lx_i uSoj^S” j_S”L ^CjjJj j LwC < lu L ^^"aj^-jLxj ^j»j < j^ 5 L 
V 0 *\ . ju ( • ) ,jLI 0 4 u sjaûj^SL jL ( ) ) (jH « 4 u jO «_4 (^j S"»j 4 S” 

(j« jXCu 4j Culu « a4_u’;LL j L5"4 _j (j J)^_ö4J& j . 4j 4J& j jU- J I J j— ^ j_S"j*X*«SsCj 

(NNNNNNNN) ^ga j CC' 4j jLS"4XjL jLcjjjjs^jt jaS _j( ) 

' ^ jl:4jljLoj j4j jl jCj 4 J (^g4jljLoj j4j l-^wu-S* . ûj4*JjJjj>û: 

(_ç i-U ^J 4-y-0Lt-44 Jj-O J 4-1 1 J-W4-0 ji ^i (^4 jLL0 j4j Jj* 04 jû (jûl Jjûi \ \ L 

-joi (j L- L w i j O J-W--0 j-i (jJ Li 4 ) Lûj 3 (j L j 4 wilj li (jj I jj û w 4 jI j 4 j . uLo 
. LoUb j j Lo j ciûj (_gj 4 ji**l j li 4 jjljijji 4 jIjLoj j 4 


jöJj^uOjS ^jISöjIûjIjuuj 6 J 3 S 

(jlj ^ 1 4 J (^ Jj û jj 4 ^j Jj I jj 4-Q L J 44 ) j4j 4 ^ <Qj_i (^j Liûû J I Jj LO-wu û^j-i 
(jl J-Xj 4 J ^gjLul J (^jjijJL (jL ( ûj4jj-J 4JO (^ lio j 4-î ) ciûj j Liûj 4 j j— w-w ûji 
4i I jSooLi 4 ) . (JJjJ Lb L-i^J ( (J Li^-wyJj-L 4 SL-UJ 1,5 ) ciû J (ji jil ^ (j-J Li^wWÛj^i 
I jOj 4 J (^ Jj û jj 4 (^gjijûj ci-J^i jj> 4 j Û4uJ_L (^giji 4 J L-Sojj 4 j -^wwQji j4fc 
JjJ iji (^Jjjji 4 (^LwJjÛJ Cû ij4 . ([[gjj4ûûil i (^0>4-w 4 JJJ (J iû J O j-ywOji 

ci O -j LJ 4 (J^i^J (J>5ji 4-t-wi jj ^jjlj4j ^jJ LI 4 (^j Lo j 4i >ijji ^ji^jljjli ^iûj 
4 ) A (^O-o j 4 S" IûjûjLoJ LLu (^i4 4jjj-C . ( ^cj LJLi 0 ) ^ijjûijûj 4 j (^jO-4 ojÛj 
4jI j ^j4jI j l-Loûjji (^gjCj-w- ûji 4 J j ^j \ \****\ \ I-Lû4i4 (_g j C j-w-*oji 

(^LJ^jû 4j j^ûjj^ u£j4j j ^ «Qj i c* l Sj4 t^yi M ..■> NN* * * *NN 

4 -ûj 4 j)) jl j j 1 4J jLCwcjjI: j jj—Sj-J L (^j li o < 1 Lûjj 4 ^ . ûj 4 '* ^ * jj— ^j û : 

.jgjiL :ji ^yjjj (jj 4 j j iû j4jj-w-0ji jIj ^iû( ( jl j-oL 
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(6jSli) olS*JL»6 j 

aJ . I ^jC aJ [JfUbjdSj J ^^JjmJJJ^J J ISö ( Öj-Sl S ) J lj ^jJÛJ 

4 ^ l , 3 J C J * ^ Aj^ 4 ^ . ^gj^mSb bj C-^-î^-S^ jJ L*Oj— ^ jlj-LCj ^J^j-Sli^J t ^jJÛ J 
^^jtj . ^ jj UUUj 0 jU L dj jj ^ jCCJo i^£j*Sb ^jöj L-S\J «lS ^jjöj &jj>jji 

^J 4 C-&J USU <L-! S* 4 j 4 — oUjAj J^J .JÖ, 5 ö-\jjU ^-UÖJ jL ^SöjV ^LjÖJ i^Söj^— yj 

i^£djj>dj ^ L^j j aJ ^^jjUuIj j&j jL ^ ^S* & j j — wwQjS* jL ^j L>uöi j^jj— wwoj-S^ 

CP U » I .aS-wjjo ... j L j^j j— m*-q j-^ Cuj^öi j^j IS'^^S ji 

^<lLoj*l_S jU aJ 45 Ujj> ajjj ;; jLJ . l^u Ijjj Cmuo ^^u I j-c ><u ^jl j 1 j 

( ^Söj^-uJ ^UÖj) . ^jJjS^i ^Lj AjU jC I j-wyöj 5 * jCj U J 4 jU IjL> ^JJjl^J^J 

UjAj aS' l-SLwjJj jj^ JlSoj^ ^bj .(Internal Memory) 
^ ^- 5 Sz±j/j (ROM) Read- Unly Memory aoû j<u jujj_u> ^jaJ 
Read Write Mem-) ^gjSo jLjj j^lu^J ^UjIj j öj«cjluj>ö ,5 ^jUjIj 
. I^jIj j)U 5 jijAjfc ^j j>jCCjIj ^jIjjo CPU dS ( ( RWM)) ory 

^J LS'CjÖJ ^/^jjjS ^jUjIj 4 j ^JUmJ^SIjJJ Cww«öi ^j 4 -Uj> ! cSUöj 4 j, 5 j^UJJj 

j öj^uU ^jöj ^u<u c»ij i Ajj<LSUJiL& <u RWM ^ j ROM ^ ^ jj *■* ^ U ** 

4 _OjUulj J^U uC-mU &,5 ^^lljJöi i ^JJj— JL-O LSUuj Uj I j ^ÖJ^— O UUj^-uAj 

j->j«L-!CoI j «uS" t— SU wJöj jj j— S 5 - 4 u Ujö j jAj Ajjj jA^ . L'm Aj «L-o d^lsuj 

RAM) ((Random Access Memory)) U»j (JjLh'Ij 

* <j£-L"Cj 


ROM 

jLd__ûLjd_i ^Sj^j L_i 4 j _. v ,, 5 jj i j LS” 'iw— jJj> 

<J jL*_S”dj Lj 4 j ££jii_LXj |_£ 4 jjl_jlj j 4 j 4 _S” 4 jb'lj j 4 j .»(ROM) 4 j j J-_ u jJ 
IjjjJ (Non- Wolatile) jd-JjJlj t _ 5 S'd_,t, J _x_j du j LS'»i jj<L_i. l-Lj_j> 
* 4 j ( .ijtLjjjwuL 4 $"djjLylj liljijLS” (J*jj <_^jl j 4 >u <_jdLS”dJ 4 jIj) . »j 4 j_XJX_o» J 

jdj ij-wwOji" (jjdJw&J LS'du Jjjj jdjb t djl Jjj ^w. iw.m 1 ^_., LS'diL ,< d_wdj t J__Jj 
Ly<o ûj L i I j (j dj” & j L dj <_S" >j jdj& ) . I^j (^j LiLw-sj <_^jjj> ^ <jd I _h b 

jL jUj-' (JjLjIj J ‘jU-lîyUri < J j'‘ 4 j‘ L ‘-"‘^ (J‘ ) -HjLjlj j<L 
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d_aLj 4 j <_Ssjjj_> ^jljjsj <u jji jj . Ls j cjjjdj ( Relationa Oprators) 
L s jj Lj jjL i ^j LS"dJjj jJ sjjj ^Jjj (^dj^sjsi LL LSsj j j L i j_S” j^jjj I i 
jJ i Jjj J-Sjij (J L jJ wöd_S” ^ 5 jJÛ d_S" (jdj Lw-jJ' jd_l ( ww wj ^wwj J 5 jwwdd_S” 

. (5L i_j(> bjbjAjjj jJ bjbj I j> 


ögöuuj^JjSö^ jluJ lcJlS lSöo öJ ö5 ^öjLlu jöj ^ö^I j 

^-S* 4 j 4 j U— o j^j ^olj ^jaj^ IjoLSCPU jIjCj U ^-S* jl>j 4 u ^SUujIjU^> 

i - jSUj jUööjU L jC— J lJo oS 2 j jAjb C o i ^£jSbj jA_doU oL> LS" IjuLw t-S' <y dj 
(li (^NjjljJi dj lS jLww> <-SiJ djlj) . öjdjj-wwûjS' ,JjLJj (^jdwCLj ( _^d_S'dj 

j^-\i j^rr j^ u j^a j LS'jj j — ..jjj j ^LLwu <uS'l, .._..., i... i 

jJ jj Lj (jlS'djtwJ (j^jLdj Jjd>jdJ& .jdj& djljLöj jdJ jwJjj Lj JJJ J (JLu ) ) A 
‘J (jjl — hI j jj-H *) £ <j-; jLjj j«*o S <uj_c jj) ^jjij jd Lj (jL_w_jjd__Sdjl j— X — > 
^djCPU dj ^jSL jd_wdJ jlwwLJ li ^Ljj jji dj li JLu f V ^djCPU 
^Sdjl J_w> IjuoLS’L dj j ^ji'oi jd-wdJ jLwLJ IjwC-Ljj <_S'dj dj li JLu 1 £. 
jji (^S'djl^jj dj jdj jj L Lu (^S'djdJjjjC (03 ^ d t < tt > dulj^j) ( .^Jöi jj Lj 
V * I i (jjj d _0 jlj> <_^S"dJ l^L 5 j ^ jjjd I Jj (S" <_S" dj dj (j^di* ) * jjl jjuJ I i (jjj d-ö 

. j jjj ijdiLu jjljj'si (Jjjdi” 


l^jlSdjöLÎjjuogSgjSjo ûJ j6i6ijjL ^ûgûjû-Xi-J 

jjj dJ jljU jjj . jdjsijjjdu j L«j_j jjj j LS”ijj__www jjj jjSLwjs <>5Lj> 

4 -î jjj 4 jju j 4 jk . jaSo j^j _S” LS'ijl ijL" I -LL^r J l^H> 

^yOjj-^-ou 3 3 j*^U— ° * j U *L-S ö j/tjj^jj 3 ° U a5\> j U* ö j c> j-wwl-^j—Sj 

S ((Coprocessor)) jö^öJojU ^öjöjöj-SUJ ^jU«o jUjlSU^ 

j^j . Co^ j LSU jLS^öjCj-j^-dOj-S^ lSj ^ -0 ^ j ^j^ o^j^_o 

öjUjS' J oSUu«l ^ (Numeric Co - Processor) ^jU^ ^öjöjöj^UJ 

. U ö J JJ-MU-OJjJ J j^-mO jJ I j^> ^S'^-o lj^> dj j ISUoj ISj-o 
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^^SLjjLjlj UûjlS* ^£û>jj ^jl j>U ^jIfc>L 4— t-w-wûAJfc 4-Ş” . öjU-wwû&,5 ^J IS" ^SLft j JL m 

4jUjöj jfiJ (cSîfiU jL j-jLfc-wW fiLuöi jL> jlS'fiCLu Jj_j5fiLfc fiO*lj) ÖJfiCUj-fcfc/öi 

jIjL dS" ^£4*jöj j4_> 4jj-> • jjl ^S* CX*-wjji llXjO ^fiUûoLû L dS" ^j4j 

VolatilG j^-ilj ^-*jöj jcJöi ûj^Cw j— t-wöi ^ AmJ&jj L_w> I j LöjLS* ^jI 
jL ^^-wjj-Ij jL-S'öjI jj 1 j ^jIjJo CPU L^jLjöj &jj > jL .StoratQG 

6 J fiU— S— < UW JjJ / ÖJ^J-LfcJj — > ^jmjjJj jJwjûi (( Û> J— S"! S )) CfcJ&J ^Aj ^JjJ jAj^ ^j-fcJj— >6j 

lSojIj -LL ^gj^ ^ ^ j CPU ^-Ş” lSLj LS' jaj^ j&-L> ^Li- j»^j ^j^j^-i-w . ( RWM ) 

. ûjOfcJ^fcwO jj-Jw_0 ^S* û J I j -Uj I - Uj Dj jaJ 

.Qj 6^ Jluöjbööuiö^ jl}P 6 j jmjRAM ^jlS6ûu6j 

fij jL> öRAM jfiJ (jj^L-Sl^ ^LSLlo^S* fiL-S' Dynamic (jRAM :<J&£ 

<L>Uk-J jÖiLû fij fiL-J ij bjjm> JfiU . CJJUSLu jLS'fiUjL- fiL J L > I jj 

(jö jl jSLjjL Matal Oxid SGmiconductor >Li ^jljl. sy 

jAjfc cOuöi J j L> j> ^£jL>Ij ^jiu Lu j öjjj L^^ ju (MOS) 

jLV o * I -lLL fiL— Sji> j^jb jl j ^ i L Jjjj dj ) öjOu Ljj 4jj-> 

.(jl> o. . 

jljfiO ^jj-wL -L^uSjj ^jO^j^S* i ajI RAM jaJ a^Lo ^^jjj> su 

oi> j öjjjL^-SLj (CMOS) ^jljSojj-f jL(MOS ComplGmGtnary) 
j^j Jjjj dj i öjOwUöi jj Lw öjfiLuy L jj&dj fiLûfi^ ^LjLs jbjj dj ^^LujjjZj' 

fiulRAM bjj-> jdj .oo^ jLS'aj L ^j^j-j-j-ajS aJ oIRAM öjju* 

.fiUj-OufiU fiU jLjfiU^-ûjS' ^öjfiuljjS" juL ^jLJj ^jS'Ij ^jS^L 
^öjOIjj-S^ ^j j aS* a£sjj> i (JjSLjûj LJfiii' fiulRAM öjju^ jJ jliûjfiU j -^wwûj-S* 

uOulj aSOjjLûy LS" L^ j L jj— ûAjfc jjji>U oLijfiU OjLSL LO-> ûlj j^j LJLS ,, 
fid (jfiLS*oLû aL CMOS fid fiUfiiLo ^mjjjj^ Static (jRAM :£ 

fiU j jjj ^fiUö jL jj . c-^-O (ûjfi^-U lSOjj-O-.J I j>* Uj<l>) ol j jLfiuU-s 

d j fiuS^ fiL^-jjj L 4 J jj ^-S jöj i-SvJfiU-S' 4 j . LSL ^jU—u LjLS' ^ j-û^— S* jjj ^-SLûjj 

. j£jSlj li jj>4J (^jLdj juLjL (^öjOljjS^ (J^L CUyl jJöi 
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^jIjjö^ CPU Ljo* .(I-U-L--L ^jLL fid ^jfiU-jjL fiU ^jL fiL_j->fiL_>o jjLj 

.ûjfiU-uj>tj fiLUöj jfiU jL ^jLSöjIj-Uj 

aJ j l .1 ^j-Ss.'i ...-> *i jj ^ ^-> L S* L l^ jLSaROM ^ajjjj L jIj— SL u$j i .* 1 1 j 

jJfi^ >^fiU i fiU Ll i J fiU-0 fiU j LSOU I jj-S fiUjj J fiLfc û J I Jm>mmJmZmJ l - 

^jLjIj i I - j o j —^-wûjS* ^öjöjöi ^j^-j— > 4 L^j ^S* ^jjjb ROM ^^jjjj^ 

: ^ ^il J^d jS* (Jjj> aS" i 

JLjjc u ((ProgrammablG)) (^jjJfiUûLjfiU ^LIy j ROM) PROM-N 
Prom Progrannor (jjL aj ûjaSo^UûL ^j^fiu jLLL j-> LjfiU* ^jS’o 

lSjMj 

(^jjjfc ^j jjSL aS" ( ûjCjj-i-u j -wjjj^-û L jfiU ^ Ll jj ^RO M ) EPRO M V 
LujL L* (^jLJlj PROM Programmor ^jLfiU öjaSo^-ûL 

. ^jjZmj I i j fiU-o ^j ^^jj I jj-S ^ j-fL I -j o j — ^--wûj— S* j L 4-î 0 RO M j ^j 

^JJJ^-t-fci ^^-fcfcfc-w> j3jJ jl jS-ljLû ^SL û J Lû jj lijO jM^wûjS* ^ÖJÖJÖ^aJ ^V^-I 

(^jjb^j jLL i ûjOUj-Mfcj ^j^jju-waJ ujLjIj j^j jS'L j£^-fcSLIj I-LjOj 
.tjjjujSis ^jja^oUj-iu ^ijaJja^ PROM Programmer 

(C2 

4 j^j& ^-ufcjjj fiU >û L j 4-> j ^ j O-jj < <.1 (^LjIjj fiU— S* 4^0 ROM) EEPROM — V* 

^j I-\jjaJ jlSöjl j£jjd> ^jjLjIj jjSL aS* ( j ISLfc-fcj jjC^J ^j öjLJji jjjb4_> 

^S* ^öjdj j j LS'fiUfc-u fiUj L ^j Lj ju-waJ j j ISfiUwfcj fiUj L û jLJ ji j^j L 

. û j fiUjj*-fcfcj ^j^j 0 ^ I - ^S* öj o j-fc-wû jS j L aJ 

L ^j-SfiU LS\ ^ > fiL ROM fiuSLö j I ûjOj * «ûj S* k— SL-LLUfc L 

(^öjöjL (^jLjIj j (^j^-OL> ûjI jS ^-wfc-j— fciiUj fiU—wfiUfiUû jdj jj I ^ j o j-w^-û j-S* 



RWM 0 L, RAM 

fid fiuS fiUjLolj J fiU öjöjOj--fc—ww ûjS* j Lj fiUj fiU>5 ^ fc_S* fiU fiUû Uj fiU fiUOy fc-SLjLS 

ûjA^jj ^^SojOj-wfc-ûjS' 4 J jl> 0 j A^c^-fcfcfc-> j jL ûjOLS'^-oij^ ^o>aj ^ L^jj 
^j ( RAM ) LSöJlOj l.O— »- w^^ j— >j^-i'i„..aajl j fiU S” L-^U-<JÖJ jL ^Söj^— *-w ^-Ijöj aJ 
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j L Ûj^->ûi ^£jLulj lj j L-5* j $ l £4JL>4j dj <U-o-LL ^5" i_SvJL) L5 ^LIjj jj 
CPU . jjj CPU ^jI jj> ^^-w-wLj aJ ûjLj5 j^j ûjûj^j j _wwoj5 
^jLLJ Ij 4jju j^J^ t 15 jIj ^5-0 ^j I5L5j4j Aj ^jjûi j ^-wLC J^j L-o ^jI jJ Lj I jLL> 
15" jj^> ££j5û-l>jûj jl54-o5ji ^£4 ^l>4j L 5" ^^jjLulj j^- 1 (j j l j-*öi jöjyjLul j 

(^j Lulj ^ ^ U ÛJ^5-0 4 J . liöi jLmmJ j|j-> ^UÛ.sLL CPU j-5L 

. I5"öi öjw j^j j^j^ juj^Sjûj 


ögljLi ijj-jûj 

il J-X_> j jj ^jJlsL a5-o ^5*4j iLI j <u ((Cache Memory)) öjIjLL ^-Lûj 

L" ^jLul J j\jlji ^jl j- 5* (jLujjj J ^j^— uaJ jjj jjj dj ,5LLjöj 

^5-o ^5 jj l> ja5 LLûjLLu^j i L5öi jj^> öj j -0j5û j-wlI öj CPU j^j^l^J 

. ^j5Ljj ö J jJ I jL> ^J ^jJ I jO CPU JjJ OwwwJjLj 


«Shadow Memory» ( 5 jSIS öuui) Chf 6 J 6 sL" 

4j j5 j L5 ^j L5aJ ^ jj I jj û ^ ^i" jjj'bj aJ 5 . w ^ aj (( û j5l S u >> jj ûj ^ j-^-wu 

^j öj4^j ^j L5.u LjAj c5 &j RO M ^j L5.u Lj^j ^.l j5lj jj j^j j-w-yûj5 
j LSLjL— L-u aj û j -w0 L j j I5ûj dj j- wwQ j5 j I j — *j ^j L5aj L j3 ^JjjiL j-5 Lûjj j 

. ^ j-5j û jL ^5-J a5 5L~u m ^ jX5j j5 5 j 

qI^ISöJLujlû ggb g Memory Location ch 6 j 

^jjIj^j uSLl-o L ^l-l 4 J jjjj^5-Jaj^ ^j L5L3 Lo c5öj ^5ûj4— u ^-uûj ^jIjjû^ 
j Lo jj> ^j LLy j j U ^j I-5lloLLu L u5llJ L ^-5 ^£ûjj> j^t j^& . jj45u 
aj j ^jj ûj jajL> ^jj j-5öi ^ll I -Ljw5û j <*— t-w ^^Lûj 4 J ^ j -w-w5ll-u L j<u . ^j-5ûi 
i LL-o ) c5jj^ll5Ij L5 jAj^ Ajjjjî jj .^j5û^ ^£jLo jj> aj ll^-uL ^j LLu j j U 

,{£jSu 4j U l> jaJ c5l 5L 4-1 ^jl IjJöi (0 <Uj b* (^LOb j L i öjLj 
jjj5ûi ijjlj A j ^5ûj4-u ^-L öj i ûj^LwLi t-5 ^j 4j jj-C jj Ijj ^£û j<U jjj Jjjjj ji 

^Luj5 û 2 ^j-jAjL ^LL-wjj ^_ Sj-LL-u c5û j ^j-Lw5ö j ^—w ^- L ûj i 4 LL-wjj ^- 3jj-LL-u j^5 L 

. AL-fc . . . j L t— ^ j L5 j L ^£j>û-Lu oL ^LL—ujj ^- 3j-LL-u c5û j t juj— u jj -L ^> 
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L u^-jljjöi ja 5olj LajLuûj ûjj .> j L ^jl aJj a 5 j tfU jj_& *u 

Uninterruptible Power Sys- jl j>ull ^LjL" ^jOjSLuL 

jaJ jIj-lll ^j l * ) I j ^-Lj-5Ij ^j I L— - w ) 4 —o j L jj (UPS) ^ûjIj5-jjj- 5 tem 

^j-uLj ^jIj-jö^ ^—5 ^£jj L L ^5-jjj > (UPS) .j^j_5jûj c5J^— 5 L^uLuûj 

. L5j j\->L jL jm- oj5 ^iL-ujjLj <jû jj ^>a^-uû^ Löj 5 ^£ûj^jljj5 

i»^j ^5 ^w-w — u Llc- j-q ^û^L ^-Lûj ^^jj5û-LOj RAM 5 ^5 -o ^5ujj> 
jaj^ ^jLul j bLûjL5 ^ûjL;ljj5 ^jL5 4 J jj— lll^ ^j5u olj ^4 jIj^>Oj RAM 
^-Lj^-i-uaJ j L w>jJ ^ûj^j ^j-fcAj 4 jI RAM j4j . L5L lj j ûj^-LLLLoû^ ^j> c5öj 

.^jj^ j5^j jlqjS 


(^5 jlao 6jSli) jb» 60 ) (jj-j6 j 

4 J jL54Jj^- 0 aJu Li J oLj^J ^jlj-j4j ^jL-J^jAj j^Jj--w^— oj5 ^—Jûj ^5 j ÖJ 
j5öja>ji5ûj lLumu 4 J jjj i aj*Jll5 j^j ^j^jSj^— uûj L> jj i(^j5jlj l-uj> 
j5 l5ll-w-u^j jjL LL— uû^j^jaJ <u, 1 Lu ^ <u_S" jL5 ^— oLj^j aJ jjj j 

^Lûj ajjû j ûjj> j»^j .^jJjû^L LRAM ^ûjûjû^ L (j Lj> ^jL5^— oLj^j 

<50.5" (jjL>.u ^Lûj J a5 L 5 ll^j J .Virtual Memory (jjL>a-o 
jl -Cijjûjjj^u L5 L jl5ûjljjcL> jL jL5a-oL ja-. L c-SLll^u L-Jaj 3j^5û^jûj 
jL ^ûj^f 5L: ^ûj^j t jjj-w5olj Ljajj_^-oj5 jûj aJ ^j5^fl> j 

. jjûi Jjj^S" ljujl>a-o ^jLûj 


Buffer jib 

L ^-5 ^^jL-Laj j^j jl j— *-’ L LLaw>5jj j ^- 5-j ajû Lj L jj ^5 ^5— — uûj j -^3 L 
j4->jû^ ^jLol j / jûJujLuI j ^jL5ûjL—oL c5ûj jjl jL> ûj^-— ulj ^ > (^jlj^ 

j CPU jl lj L L (^j ( t * 1 1 j (j5ujjjj-IL L^i> j^-& ^5ui ^54 j LIj ^j 

jj j'ULj LajI j-jsL jL jL j*J ^jjû^ Lj^>jû^ ^jLlj /j ö -VjLlj ^j^Lû jL-oL 
. ^j aJû L a-) j LO-uaujLj ^jju jAJfc ( I - LlL-j 4 J ^j-’l jjbj L> ^j-îj^ u5 ûj jAJ^ ) 

.ja>jûi (^jLlj /j ö -^jLtLb lSj^^ 
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. j£jjjj_5ûjlj C__jIj <_5dj I— Caj' IjJ'li - <*J JL^^-yu (jLSj»J 

(C5 

«lS jl^O» ^HöojjöJjb 6 ûujI j 

<J jU Centronix (^x_ulj <ij <*jIj |jjl> <L" jL5L_jj<ojL& <c_ulj 

j 15L__J Lj-« <c -— j I j c«— .' L 4J 4jjj j^jb 4 Jj4jjljiöi (^>jûj I -0 15" <-5aj 

(C6 . jjj'lj*> b 

jllj U göjjj 

4_5 "aj jJ rv ^ ^ ^ (jA (^j L 5< c__ . - 4J j L5"< C— - w' (^j jjjj 4 — -Cj (^-’jöj < j^jjj 
j CPU jl j_xj 4 J 4jjj_c jj <-^Lxj jj'Lj jL I j j_x_«L jjj jl j-Xj <J < I ju L5” 
<J (_jj9j9j9i jL jjj ^jJ-jL ^ jL5”4_jj jj»jj4j c_jL5 . 45 nj j (^jL5ûjX_oL j jjtj 

; »j4-j 4 j jyj 4j jjj5»J ‘*jl_J s j4j jL . jJ»J (j>4_X> 4j I jOjJj j4j (jL5jj 

jlj_xj <J jL CPU j jjûj jlj-xj <*J jl_5ûjljj_Xj 4-5 jl_5û jIj-lxj ^jûjjj — ) 
(^j -jSL' l _— _ _i <—4 jjöj (__^j : ._5<J . L û -LX j j> jjj Lû — _ _ _ j j j5C ^ (_^j L54_jw4j 

l—Sj^& 4J 4^1X111 5* 4j J LSû JÖjJj I AjS ^jl J ^ > 

.jlSLSL/ 

4j j 4 jj.m.w.w..-0j-S* ^Ijöj ^ajU- ^-Oj— S" ^ j Lo J^j 4S" (j L U — o jjLj ~ V 

. jlSLu ^-w-ww-u 15*4^4) 4J &j&jl ^Suj Lo ^S4jl^Jw> 
jL (^j-SUjöj Jjj^j-S ^454» ^LSLcl* <lS* Jjj-^jjU Jjtjjj -V 

. LfiO ^j4> 

^lg j6gl? ^ISöOîIS g j^ojjIS 

j j LS*4 j Lo j^ 4S* &S 'I j*^ I ^ j 4 j j *m+mAjS 4J Clocl Roto jj-crp 15* ^jIjJ^ 

4j j jJjj-SUIj I ^j4j j..,4..4..„^j— S" LS4-Û«4 ) j Ij J i 4 J ^j I j -^L- > LjJ j U"ö j I j -LJo 

j j^— *^4 j jj> ^olj 4 j jjj—ifc) 4 jI j_ ^j ( Mega Hertz) jjj—ifclSU— 0 

J4j*^f 4J 4-ulj^> j4j 4S* (^jjj^öi I jS A j. &S j> j 4fc 4J LöjlS^^ûjj ^£j Iji- <C>*L 

j4^ . cioi j ISL j jAjjfmşAjS \St>j I ^ / i—wfcS* ^^L^LjL jj û j 4J3 j^jjS ^£4SLj 
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j tUsJww_c 4 j4*j L ^£4jI> j4fc 4 S* 4j l> J^- yW 4 Jj^S"ö,5 ^jIj^jL Ij4j ^jL-wjöj 

. öjl IjSLjL^ ^£j>aj 04w)L* LjLJjj L 
^S^j4jI> j4fc t jJ'bj ^jJ lS*4j l> J Owjjj ^3j-J-yW (jljJj 4 } 4j 4& cSa-ujl jL> 
4wU Ij ^Lwjj ^- 3 j-LL-u ^*^4 j L-S^j ^jIjjO I -\j L^ <mS Aj' 4 J jJ ûj 

jL" SLlj LS* 4j 5 j 4 j j^.’ 4 SL ^ L> t I jju ^£4-oL jj-Lj^l> ^gjSb^ 

I j 4 LL-ujjj ^^ j-LL-u ^»*S4 j t û j 4 LLj j-uj ö i jj— uL-u ^£öj4j jrl^j ^£4 jL^ 4j 4^6,5 öjL 

4j4SSi j jjj-^öijöi 4-L— wjj ^Jj-Lw-u ^jj LSL-o L 4-S" t— SwJ LS Löjj4& ( A * * > 

Lj)J Ij J 7 Oj ^jJ LSLj ^*S4-> ( Ûj4wwjöi ^-J l> 4S*4 ij-LL-w öj4j Cwu4 4-ö ^l^JL> 
^£j—> imSbj j4fc ^£—j4-S*4w>I j L j ij4w J j-iu l » j jU* ^jjJj 4> SU j^-J^j 

. ftj4wwJ> 

(ûlSll j6i) olS6wj;;^i6gj6^ 

jJ J LSLJwOS^ 4 J ^S" 4j I J Jij-w ^-o--ww--w«-u uS* ij j4j j -ww—Oj-S* ^^--www-wj 

j4j ( ^£jwS"ö ,5 j û j C^-J^S j IS4-C L^u 4 j jL jjU ^- L-o L 4j <-w4i ^öj4wwj4j 

jj .^gjjjSöJwJ jL^JîjIj) jL ((Port)) (J\Jjj4*oö^L <4u Jjfijj4jjiU 4 S ^4j*)LwS 

(j4^jl> ^ISjO lSöJ j 4^^j — ^jLul j J j&-L>jLjIj ^£jw-oL4) CPU ^fij4wui4 

. jlSa-. -LL& . . j j*JOj-o j ^j-y j Lo ( jlSL^Sji t^£AZm>Aj ( 4wLw 

(C3 

jLwJj-LSL j-S" |»*S4j ( (jjj>jljj> I iS«Jj^J J w-wOj-S* 4 J jlSLw-wjlj !^£jj> J öilj 
((Parallel)) <wjj4jjL ’^jj^ Serial JLjw-u ^4S4-> :4) (jC-jj 4 -S j4jL jj^ 


qISû_JLijjuu 6uLuIj 

jL5cx_wjIj jL RS-C-232 jx-ulj <vJj j L5 a_J Lj— w <cx_ulj 

ijAsynchtonous Communication» < L; IjuI 5 L"<(u <J 

jAjj__-oj-5 (jûj4- C_‘<U j jjjûjj<0 jj j5UL> ( C4 (_£ O-J < 0 ) * j£j>_^5û-tXj 

aJ j L5 <c__j (^___wl ji"lj L<o I j<L j_5 . . . j<^5j L> <_5u_uxjû j j Lx <_>_ - j_° <0 

<cLjjjjXjûj <-SsjjIjJ-Xj <_SLxj'L5 .j^jjjjXjûj <_5 «j ^ilj^ <*J <-5<u ûjxSLjjlj 
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^jlj^-ww&j LS^J aJ jjj t jJjJûili ^S Sj Ajj) < ^ <0 jS CLlwi 4j 4 J ^>*^Aj j4j j... »w*-.»0 jS 

bjdjj& |»^J jAjfc t jjL-W.1 j lj &£bj&Jy+m+mA'j£ dj jJ ijj ^Sj^J ^£j4^jLû,5 J^Jj-^W-ûjS 

jdj j ^wwûjS ^4WMMJ ^jl -Ojûj^^ jJ J L5*û JÖ jJj j^w-wS J LSöj Jj J ~wwOjS aJ jjj 

Aj tfL-S" ^jiLj jijjj iJ\jlj-Jöi J-S 4j4jfc j ( _* 1 J— *J b ^(Slots) t— SS-wL J-S Jj A j> 
j L-S^ûjAj j.....*., .^ oj—S* t^çjbjjj aJ j-> j ^-JLwj I j Card OjLS jLw-ta,} jL-wL ^Sjjj 

j-i S^J (j-’lj^ ^ JJ^ J-i • öj4LjwJ-*j<Uj 

(( Cart)) .^jaj^ ^jJ mm^j A ^,- S-wwL) jS* j ^ ^j -d^-S* ^ljl j ^S-o ^,j l-w> 

j^j j — w-j3j-5' ^jj&j jCSj-LwL& .j4-*j öjjj^j jj^jljj^ ^Sj^j jjljj® >5 jL£c jLS' 

Expansion Mom-)) jjöj ^jI-l-Xj &j4_> ^jjLS jwJo <lJ|j4j ^£j< l^u 4J<l>&.5 
j ^jjjj-bj j L ^- S-w s l^S ^j j LS l Sû j jSLSjûj ^j I jj LLw- w’ jj j LwS-w- m ^j (( ory 

jLijj-wJ ^jw/^^b-O J ^S û J ^J j — w.w-0 J-S* Aj jJ J i — 0 ^£ûj^«ww-»-u4j jJ J C-w-s-5\J -Lww& 

. ^j-^S Sijû jLlJ 
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jSj j LwO Lj I j j 4j j-w-wû jS 4 J jwwO^j LS* .jj jjk j j -J-0 cSLj 4-1 Öj^jIj^J L-Sjjj jLL& LSjwO 
.cj^ jISaj ûjûjû-^jl) ^lSûjb jS jl jLJ aj j olS jSL'jL’.^ ^PjjLJjS jj 

(j ^ j^Sû^ ^JmJjjj ^S*öj^wj ^*jûj 4 J CPU j L^ jjj I Jj LSL- u I j^^ ûj^jI-Sjl) 4 J 
l - ’~’ S S 4-î ^S"ûj^— wu ^wjûj j CPU jl Ij-jLj aJ ^S-jaj^ L>j L fc jj I i^j L— S jaJ 

^Jbjjj J jSL ^jSo ^ 0^:0 (Wait State) jl jj s jl> jL5"^u4j 

. 15\j 


OlS6g6j6^S-iJ ^lj^p 

^jl j-J?> . jû-^j Lj^^j I i^-S^> <S ^j^J jl j j-S j U j -J-o jjl jj j LS^ öjûjû-^«^J 

( l-S^j ^S^> ^J jLo jij-S j j -wi-o ) MIPS aj ^Sjjj^, jLSûj^j j -^w--oj-S ^£ ûj4jI -Sjl) 

•lSjj^.^ l-i 


aJ MIPS "L bajfc 0 aj LSû^ jLjlj^- l-L— wwwi jLS^-jw-www^^wL ûj^Jjw ww-o jS 
j M I PS N * * L V û jl jO> S j Lu Ijw^ j LSbjj^wo ûj^j j-^w-ojS 1 1 jS ^ j4_Sj> 
.ajl: MIPSV- • aj jj Lj ^jL-wi LSa^*S AjÛj Dj^J j-Wj-OjS 
j L-SjJ^ ^wjAj û jûj 4j j www—oj-S j4j*^fS j-O-o L ^^>j^> ^^JjjJûjJjAj ^j^J j-*r> 

. û J Aj û J I j -wwi Aj 

L-SLw) lL-w O jISaJ ÛJÛjûA^LL ^w l (Sj Lfe jJ ^S j LSA-wwIJj-LSJ^J AJjÛJ > _ ^ 

^ y k) (J 5 jej Csi y’Wj j*-#” 1 - 5 " 

. I Jj » Lsi <u j o 15” Lj I Ju 15” t5" <u 

(Ij»_j»jJj i-5"<»j “j jL5”<Wjj<)jjlfc L$ 6 jij ^jIj) j L5 ö jtjJj (^jjLL — V 
rY (^jLi j (jjjjJ_j-5».ilj Ijû’LS" u5"<(j<J i_5” jLS”»jl jj_x j 

(JjL_jlj (J» _J N "\ (^J^jûj jji i<* 3<*J IJÛ'I ■■' <_5"<*J <J ^jl jJ»J ;JJ 

^jl jj & ^ I -S*w-> LS j^j j -wj jS aS ^j^j 1 Lw«j j^j ^ ^Jjjj i^£bj Lai _ r" 1 

. ûjajI -b 

^Oww-jww ^jLIjj ^ j j jjS jjjj^Uj^u jj jLSoJaS j jLSaJjLS 

j^J j-wwOjS 

jJ jS-jL-w’ Jj j-S t jJ I jjL-o L jjj < 0 1 j t wJy-wwi Aj ^j LSLSjû: i ijS" ^j lj LS 
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4 AjU L jA*ujAj jLjI jjS AjI i jLr.* *S ^AjLjLjIj jAj 4j\ j jlS*öROM 
.Jjjjijj^ö.5 jli*öRAM ^>\j\j jL ^jjtj L 

j LSL-o ûj û> i j LS' öjI j Lwû oöj i j LSs j — o L jj ^jj ûj (j -jj-^j L l^-ui^j *\ 
(jJjSû.û AjIjÛj OjL>jJ jlS"ö jl jJCo *S (^*S^^4 jÛ>jCO *L> jLSûjCsL .(jJjJûiL 

^jjj-Jojj öjIjL-L ^jOöj • LS*ö^ L ^jjj * S*û^jûj jLS^— o-Sj^ ^£4 CC>aj aJ jL 

4-S j4j 4— a j^j Jj öjAj ûjIj-ScJ öj CPU j^J^f^J <C S" ^jLol J 

^jC-J LS^^JÛj û> J-W J . ûjCCjSjjûJ jJ JJJ û Jj-A-J ^Ct-fcJj-J CPU aSLi ^^SojU 

^S-J^-S I ijO j ^-^_-oj-S* aj jSj LS' ^j LS' aJ ROM ^j LS^^ o Lj4_> jSIj jj 

• ^Sji^ bSjb jJLÎ 


aJ j L j O j—w-j 3 j-S* ^öjöjöi Cjj,ûû,û ûj4j LS*CC J j (^ LSC j aJ j LSûjIj-LCj — V 
j jSLwwj I -L> LS" <— S^j j ISL-L L^yw ccJj . (jJj-S'û.ûjûj jOj-wwoj-S' ^&j&j&^ 

.jjljSöilj C-wJ (jjJj^i> I Ju LS" cS*4jjJ jlSLjjAJjLfc AjIj jLS*4jjIj-o CLjIj 


(jJjSûi J JjC-l jS* ÛJÛj-^-O^J LS jAj^f aJ I i J C J-W— »0 jS* S J SL-J -L>Û>jJ^J 4—OuS A 
.^>û,5 ûjJj A j ûj Aj j jLjjS" jS Aj j^jVaJ (jL aS" û jCo^j IS' j> aS* 

aJ J 4j J— ww O jS l ^J CPU aJ jC— OJ-S jAj j— wwOjS" ^JÛ>J ^J IjC> jaS 

jL-Jöi 4j 4J L^ j4->4— S tV — "^ lhU CjOL) SL jL ûj4-j L fcLj<i— a-j^u 

. û>jj I jL> ^Sû j 4j j-^-o jS* ^j jCoS* ^l jjûjl> ^>ji Cj4>jAJû 4^1 jjûjl> 

ij-jj— ^ j jh ‘‘J.o C ^ j^ ■*■ ~ — ^j—^, jLs"CPU — n * 

j3j jjj <lS" ^*jûj »ou . a5"^woI j5jjj ^j LS^^J I wö j_S" ^jj jS”^jlj jL jISojIjA^j 

a_oLsi<L ^'^Ijjj .(Register) jL ^oJl-Jj 

I jLj 0 J <CwwJJ_şJ <— Sn— 1 JjJ J ^3 j L JşoOj J ^wo Aj jJ jLS”»jl J jS" ^J (S”^Wwl -LlÖJ L 

.j^ (Accumuulator) ojoj^SjS'^jL <ju 
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^ LoCj j cwSj jJ ^aSjIjj aJ j LSûj q j -^-wojS' ^j>j L ^Jj-SjLS'— \ 

( * ) (^j* L-Söj L- oj L jj j__Sjöj cS-L — S aj ajlj (^jjuIjjJ (^j^j^ijj-i 
^c ûjd jj-^-jI jj—> ^LSjj <l> (^j— So ^ — S .ö«c^jjji)) ( \ ) j «CwjjjiL» 

Aj (( ^ » I -j C j j ^ J~S ^jJ IS^— — j jjCS-îc ^L-jj ISLLjfc aj Jjjj-C jj . ûj^CCjSj 
aJ jL • < ojjjlj->’ ^jLl J j-c (^LLo aj (jL->( * ) j 4 jjjj4-*j ^jLcJj-u ^LLo 

^ L Lo jj « ^ » j LScCwj LS j j LSaS— 4*-0 ajjj-c jj ^j— i- wj Llc- j--o ^j LSc *-jûj aS 

. <L>4_i^î jji ^Llo a-> « * » J AjV cSaj 

(^jLo :j-S j-S û j j LSûj clSI j LS j. »cLS j c*- j 4 o j Lo j <— SjjC j— w--oj-S jc^ — V 

^Lc^jLSaj (jLwL jj ^jdj^ (^J-C^jj jL jj^ (^LoCj j^-u^J ^ûjLoj . LSö^ 
( J ^ ^ a- o CCj4-& jA^ 4 (jCJö-Cj (_£ «^j-CL> » LL-j jlj> j^fc • O J lj j^ J l^ j C> j-w-ojS* 

N * V 1 jAjfc .(jc_fcöi jScj jSaj a. aLj (jC-wCcL jL jj^ 4 aSjlccL 

(jljCo aJ (^jjû>j->aj ^jL5L>LjL aj .aC->L I jj cSaj jC-i L L5L-S 

j ASCII j Lwjjj jl j^-w L S (jjjj L 4 — S*-j ^jIjjLc-j ^^jS j LS ûj c j-^-o j-S 

(jEBCDIC 

j c j— w- 0 jS - ^S ” 5 j aS ajC P U j 0 j — w-- 0 jS -L> 0 j L (^ & j û j û jS-L ^ aS L V* 

^j LS û j d cSc ) j c^L>öi c-Şjj jC j -w-- qjS ^LSöjLjS CPU .^jSû^ 

0<Lj b' ^ CPU jJ aS ^£4jLoLj4j jAj .C^Lûi ÛJJjAj ^S-JjjJ J (^JÛj Lj 

(^jljj d jLSûCPU .(j>L ûjjjAj SL^ ^j LS^ jCPU jUjL jjI j— ujjj 

.(jjljL> ûjCû^ûi (^ScJ I c S lS ajL aS ^j^jLjIj (^jC jSIj 
Jj ^> (J L bS A j 4-Sjjj— A- 44—-W Jjj J jSL -— 0 (^JJjJ (^ljûj^-J I ^ j Ajj a ^ ojS jjj L £> 

^öjöjûJlScJ L cl jûjûjScJ j4j S t jjjub (jCjjû^ûJjj L (^ûjûjû-lScJ 

. (j^jûi öjjj^j jjlj^> ^jLjS ^Sûj^-j 

jj^ . ûjCj^L (^j^-j^j jL j Sû^ L (^SûjA— « (^jCöj L (jLSûjIj-lc CPU — û 

û j ^CCC jj->cj (j-*l jjöi ^lS 4-SoCjûj I 4 J L^Cjjj ^lS (jAJû ^Sûj^— u Sj"^ 

^-i>ljL . ( RAM ) (^jL-Jlj a_> (jLLi'O-S Oj<lSJajû a-> ^-Cöj 4 (ROM) 
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Ij I Jj 4 jj 


îROM j RAM jlj*L> aJ 4j4jfc C-SL^JjI j Lw£* ^ ^ 
^ ^£j L^A »û ^^jûj aJ CC-t-w^j^^o — V 

aJ Cl*-yjlj ûjj-J* jji • Q LS* 4 — C— o I j ^Sj 4 j ^ 

^ ö JZmA'Jj J Lw> LS^^y-O ÖJ Alj A^JjIjLl^ 


• L^> j^AjI j ^jCjöj J J^ J £ 

$ 6 J Aj 6 J I j-<-yW 4j <JOj ISjJk ^ Aj J ^J j-y^-ûjS ^J I j^> û 

• CP U ^S aS»j jlj^ jS* ^y*-w L — *\ 

lj— C jL 5" aJ c-^-j j j L fc ^ajjj ^ ,»i ^j ((^.ywj)) aJ ^j-j j_Sjöj c-S\-J*lS ^j>jj — V 

ÎÖJW/ 

^ A-l> 1 i jJöj fi> j*C*w j û jl jli (jHJ^J ‘j^L jIjCj ^ <ijl jL> — A 
^ ^-l-j> ^j 1 jj^ j L> ^j ^ aS" Lj L* I j ^ ^j j^j j-^-ûjS ^ ^-cjj 15* ^j I j^> — ^ 

^ ^-wj> jûiö-UjL ^öjöjö.A^xJ aJ Clj^j^ — ^ * 

• L^j-^Sojö o LwS-J^S* »— SLc— « aj^lo ^ jj (jLSöijjj j L jlS'aj j LS* — ^ ^ 
$ j*lSo cS*loj ISL L-w L ^ jLSISjo jL jö ^jj — ^ V 
^ ^J j^j j—— -*— Qj-S ^jJ-cjj LS' i L-oAj I ij4j j — y^-aj-S aJ Ljöj LS ^ûjj j^-S ^ ^ V* 

* ^ ClwJ ö ^ û J CC-yuJj-O ö J ^S* Lj l^J j 

• ^j^jL jL-Caj jji i jjöi j-^^jL ^-C-wöi jlj^> ^j RAM ^j LS*a^jöj — ^ £> 
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(C4) 

J-i jC jjj t# J -'»J-i*-( ‘jj r JJ 4 

j j$ *i « 3*— ^ jJj— £ c# JJ »ji*i 

(jî-* Jj*j k#-U»Ji*i • j \Stji2j-r~tjf 

jij ^ jJs_jj*j j RS232 

ijii ^i l j — s 





(C5) 

k/»j JLpj— 

I JL < - L7 LujAJfc jj i L» J j jl j> 

■ jjîj^lj (SjLU'j ,>ljî»4 


(C6) ^dSij 

kSij jL— $4 jjjiJjUfc 4 « ^ JbOj-> 4 j 

(jlj -M 'JJJ 

J*j J‘jZ> <-$»j ö 1 — ^ — si»' — *4j 

*£jj> J jjJi *#" *j*jVjL->JjJjj 

*jJ-j * 1 jj*j jjj * fsXll ijji 

J“— *-4Lr^U jjj ^/jjJJL-J-JIj 
•U# j(*j'j (J*“*»'j^'j 
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(CD^öj 

^jjL4*jî — i j aJ p^Tj*Aj j 1 jijSiijij (— jpjjJiS c— *a *J ((CjjL» *J Lj ^ iu_p*^ttj(j 

jLî—j A (jLjj *j*JJj j*j‘ *jji Jj -(jjj^i j(çj*i*J j(^*ij^ 4 k/*j*jji jLljîsi (jj j i-i)*j 

■ liti 



(C2) (,f*ijj 
(^}>jL (^ISaCjj j EPROM 
.IBMPC j*J ^ j—jS’jjSÇji 


(C 3 )^j 

iJç^jL* j (jJLij— tr !LS'*jjJ»jj*j 

j*jj-- ! jS' ccL J *S" ^jS' jj*> 

*jljÇ-ftU j*j (jJLclS' j*ç>jLS*j * *jlj 
j*îj-a-s— •j-S’ 34 ^ 4 ] JJuSjj 4 j Jj 
t 4 ) igCJjj oU j4j (CJudJ^ 

• • ^ • • • j4^«J L> ( 
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jAj ■ j 1 A ~J .. v -J ^ 

AjA^J jJ 

b<^ * 3U ^J j}j ^-»jl»^> j-j 

LS*4 j ijAjA^d £ l ^ ^ L» 


jMi 

HUj 

43 MH 

aub i'-^ULj 

mn 

4 UB 

P*B 

im,H 

hUL 

MIB 

’-y- 


33 * Crah-a 3 " 

i-u nni i" 

ii>h- î-j-Ljjyi 2 ' 

P« 7 1 ' 


Zililg 

MOS I "ft h jli -ki i! s 
Inlcl 
Inltl 
llklcL 

Mnl4»r"l:i 

lalcl 

lnlt-1 


. jijg 

ki±rern 
Apph; II 
MHSAII^r 
IHS- jtlh Mndel I 
IBM H M^c iniiHiKi 

V|j|5ic MiKilltûKh ! 

IKM Al' 

MtM pwl M«dH hii 

('umpiii .lSfi 
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jL5jjj > u j 4 J jjûjj^S* Lo ^öjLoj 1 1 jj ^aUl$ aJ ^Jjj-c 

J ^ jjj ^öjL-oj j ^ V öjLoj J<lSLJ ^j j<lIj<l> jLj 

^ jJjlj 4 J d&j'Ş ^SLa-jjj-c . Y\ ^s^j Lj j^jIj^j j L ^-j jJlSjj-j>cj 

jAjIjAj J L j-LSjjU> u j jJL+j ^J jAjIjAj jU ^jO ^ ^J J^ * Ll^LS^ 

^AjIjLûjJ^J jS'L C-5L ÖJ Löj j4jj-u^-ojS f^jdJJJbji^dj jdS 4jjj jAJ^ . ö^ 4 j ^J 

^ajöjLûj jaj 4-5 ^£4jjLoUj4j j4j) j^jj-^-öj- 5* t^jj^J ^jûj^-u ^>4_> ^j«5j^ jLo— uL 

ix> 4 j ((>vj i4i 

jL ^jSjLoj jL JL-u) jjjl jSnjjLjJ >jJ-> >-i 4 ' 5 > LS”ö jJ_X_3 <J t_Sojjjjfc 

(^öj L j >j^«jj L - 1 1 ^ Lûj LS* (^aJjj--*j aJ aJjjj* jj j^j ( ^jl jji . 4 ) (-^Jj*V4^^j 
j^j I jj j L- L .. J J L j ^j—*j j^jû j j aSLj I j-L aj ^j L t L>j j^joi 4i" 4j Lj- j— 

•>; (_r^. 


93göjLujlj vSjöAjjLûI j ^1^6 jiûb 


6j bjtJdjj I 


'U j^jU-hL) cr''— 


dSsjjî* t jj-5û,ijûj I ^j 4j ^jJ$j\j> jJj aJ j LSûj I j-LL 

^Ji jS jj^-^ J~i bjbjbJ&Jm 1 ^4-S4j 4-j>û,i j^j4LL-wJj ^S^jûj, 
• jûiûAjjL ^^Jjûj jL ^Hj^ ^->/j ^ 


. û j û j Aj 

— »j Aj j L-SûjI j-Lu 

■o-u j j-uj jl5"ûjl jALj 


QlSöoaSg^ i^öuL^öJ 

l £4SL>Aj I Ju LSûj4j jM.*..4m.oj-S aJ jû-UjL-uIj (^jjJLoU ^j-JjJ J L5jJ (jJjJjl j-^U 
(^£jJûjj4j (^£ LSsj j LL' J ö j4»LL«-«4jûi j&Jyjm*mAjfi Aj c3jj-0 ÛjJ- 0 L >4j t 4j LSLoSj Ş 

t ûj Lûj t LJwşJ /jj Jj Aj> 4 J ÛJjJ l ^SjL J LS A-ojT J - ^^L>^J t ûj4jj»ww0jS J jLmLj 
^j L-5*ûj I -b Ll.- > j aJ i^jjj ^j j ( 4 — xj Q? ) l-5"ûj t Aj ^L-j-J ^LSl <> 

^£ASL>Aj .ûjI j-^5jûj ij_^-w ajIj^j j^w-yjji jj DVORAK j QWERTY 

(jLjj— û jûij-5" 4 j ^*^4-> (jjj— ^jljj— ^ (^j^U?) bj&jj/dSjj ^jl jj 4 J jl5*L-o-5ji 

(D1 Aîljt^) . j«i»i ^LsL* jli” ti’aj 

^gj LS' 4- 0 — 5 ' j - (^4- " — > 4j 4j SjLoL t_T j I jj 9 - jLS'j-o-SjJ (_g4 — > 4j ( _. o'ijj_J> 4 J 
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•S-o- S ojUjO- .-Uo$lj-- ^-lo 


jL ^5ûj^f ^j-x-oU ûjajûiûi ^jLJlj j UjSöijûj ^jLJlj <lS (^^1 j^-«U j<u 
4j I j-J—û L jaj . ^jj'j-’ olj ^u5* ûj 4j j--w-^j-S ^jj 4 J i^£jjj 6 j j j£jj J-S û J-Ju j L u^-jj 
( jj4-Sj 4 jI j-JLu oL J&J ^-U L (^Ûj4-îj4j . (JJ 4jjii.4..i.4..i./3j— 5* ^jOû-LjUj (jl J— u— JL-uuJ 

. (jJ ^l5\J lSLlSLo Jj> Jj Aj> « L ^Lw-uJjLj 
(JU I - ûjûjtÛj-u^- 0j5" j(Juuu-t LSj J 4 J a5" aSL-Uj Lj I J dj ^-w-wJjJU jLwuJ 

cn-oA-SL . ^-3jj— 0 (^jû-L-utA—ojL LjLj-^ j (jLjLjj aJ 4__ ujLuIj j4j t££j-So 

(^ûj^l aj*l j 1 <l LSûjIj-lll> ^ûjiUij-Sj— 5* ajLjLJlj jJ ^Lujfcj^Lûj ^_cUj— 3 

“Lb-^ J->J*J-m' Ij {£j-£i>S 4jI jIj-L-Lj j4j .j 4i'j___oj_S' 4j'lj_>9J jLwLfcj LS'^j 

j-> j^C-ujIjU jU . ^j ( ûj^J L 5L-o-5j ^ ^6jL>aj j4j*54j ^jjj ^j 4S") j^j j -u--u-oj-5* 

.(^jiûi ( ûj4j L5'^^-t-uJi ) j^j^4J ^jjj^-i ^ J^J^rtr^J^ ^LjjSj 


öJöot vjiijS i5jL»^ 9ljO^ 

^LS'L jLoj5Ll» ^jLJajû j ^- jj,mi ^j— . 5* Lojiûi <l_ 5" j LS' û j I j -lll ja _ 5” 

.ûj^Ljjjûj ^-wL>cj ^ jLjj^ t ^lD^Lû ^Lw^ûj<lI 

^J l5u-u^j (^j5"ûi lIj^J ^j- 1 j^J^J 4-S* l5* Lj ^ « *> AjL> 

ûjI jj ^>l ^5 L j5* (^ûj^-uj jjj .^jjj^j ^j U j ûjLuj-L lSllI (^öj^Jj^ j L5 *ûjIj-^j 

: aJ jrCjjj 

Date Field jJLi ^PjjiîjS' ruiJ-U 

u^»-uJ Lo j— 5" aJ L-uuijj ^lS" ( -lL_J ) (j-Lûi j L5"û j I j -L-o C ^ jj-J>u (j <l5" <L Aj 

(Jj^jjiljLS" jyjljj4jj_*. u -0 Ji -S” aJ aj' La—jfe jU t û j Lo j t LL- u j L fe ) j.clS'IjLS' 


jj .^jUjuL jlj^jUi Ls;, 1 >4^ ^jjbj j L5 û-L-^— ^ aJ l5-^u4j ^- 5jjûj U 
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4j i LfU jImj >iLji L j öj^jLo i_$L.»<— o 5 j I jjl^ ^jUwL 

. ^£jdSb$ ^jû-w) 4-> ^ Aj iil»-o ^»4 j ^£öj4jI - i«jöj jjJb 

(Trachball) jSjLuuj qL i5bb ^jIoIj 

^»4_) * 4j jjjft jlj^J ^i^jft j»*^^J ((j>6,5 ^j-JJ Lo ^SO j JwO (j j£-) LLu 

dj jl jjn* J ^j-)4-î ^iLj-i ^*^4j ÖJjJjAi— J^jk yj ^-uw4-> aJ ui 4jj_$” 4-i 6jj-J* 

. j^jjj ** i b$ VjIjJ> j4£ ju ^Jj^-i ^j (J-jjLj jb ^ >iiij ^ ^SjJ^S 

(D3 *îlj^j) 

Joystick 6 uo&S ^^> 1116 ^ qU jlSgjuu ^ 5601116 ^ 

4 J i öj^j j wwwOji (J^i J j I^£j L Jj LjC ^i A$O j jw0 L) i J L$j-y« (^^iw- O 

. ^L-w-i jU > ^jj ^j-wjL-o c$öj ^*^<L> (^>öj j-^jLo c$öj l-LO^ijbi (_£jljJ 

(D4j*^, 


Light Pen ^bggj qL U \un » ^öJöJ 

((j-«Lu>) jLjjy«4Jfc ^iw-oD<0 aJ i* ÖjÖ-^JjLjIj ^ij jJLo L ^iL J j ^-oD AJ 

( Photo Cell ) l$-Lj u > j L j * i ^iL j L ci* ^ j^-L LL j u$L jL u aj 

. û J <U— %— L— OL— O (^£4wJJ ^wlo LL j <U«c A_î I jJ öi jC-Oj Liu J i^jS< bSjbj SJ 

I - ^jmj jAj uCu J L j lLLj j *'{b dj j _) ^iLxuJi ^Ljj ^-oLîu— 9 

jjj <Li ibJju.jC— Aj liöi L.i— Lwj l-$Lj li . Aj ( Photo Cell) l-$LlLw>. jj-3 

jdj t^bjbjt U« ^£<uijj L u$Ly li L j^UoAj ^jljji L-$LjLy Aj 6j L— w-c<Lfc 

öjöjö-^i^J jj ^i»jj-iiJ^j ^i^j^jjûj j> j L ^LiöjL^u ^j-ijL oD^j 

^^jU uj> Laiajjûj ^jj jijöj ^j lii ^jl jjö^ öjöjö-\i»^J a£\jj> . jjJuöi 

^-oljijjJ Lww-uJjJu ^Jji 4j 4jj-> J i L$jil J I C j-> ^-*JÛJ 4 J ^iö J 4 j I »A$LL-w) 

(D5 *îlj^j) . Lö^ tjjjAj ^jL^i 
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.^jj^i»j (jj^i-o j ^jj^-oiji 104, 102, 101 

4jIj jC— u j L-^t? “■’^’b^ t jjöj J^^i ^j jbj^ jLia-oiji 

öj Lo j j ^£j bjJLo j ^$j4j ^i L^J^jLoj jLi»C-w4-> j j4jöi ûjjjAj LTL-yjjJ ^j$j4j 

. . . F 1 , F2 ^j ^i jj j w--wQji ^j Liaj Lo 9 ^LJi j Liu -Lw Lfc j j ^ jö i ^jjj 
^ubji aJ ^i .ûENTER jguij^ j J»jj * ^ oji ^ Jwaij^ ^jjj-ji»jji • j^lj-^L 
jö«bjLulj ^jJLsL i jLiöjlj-LXj 4jjL«iji j<L ^Ij jiL <L jLiöjlj-LXj ^jL 

. öjöjö.Ai.i ^iL jL 4jjjjöD4jfc 

öj^—iöj^jlj ^j CwJ j j^fc jL-iL <j^j jjj-u^ jjj jLi^— o-iji ij >4j 

öjöjjji ^ li»Jj i ji-J^J J^jJj 4_> j LijL * 4j J j^Jj-uw-Oji Aj Öj4j4jjl j-w-wAj 

^Jj^L-wi jjJfc^j jLJj^ (^^Loi *i (.jjûfc. .j jj-L-3 j jjjjiiaj ^Jj^jjji) ciûj 

.jL Ajjj^u ^Llj&jLLj LwLj-fe jL>jj ^jjjj 


«iiuujuo» Mouse ijjjglo 

jLo^j J jöJjjLulj (JjJLoL Jj^jijji (J^jLo jLiuiji ^ CL>4 j (jlji 

^j ^ ^i L—Lfe t^jjj ^i <i ^ j L aCfe 1 0 jCoL ^4j . öj^j j -»--woji (^j^i 
j^-wwi iL-w j Lo ^jj J j*^j> ^j .(Ciö^ |J jjlLji iöj^jj-u-woji 0 jl j$Lj L i ciuj-u 
.^jJj>öi ^jJ^i i ^j^iLd-C^ 4 ö j I jiuj Lo LLu^jLo j^j j^j jj ^i ci4jCÛ>^j 
Cw ^w-o 4 (j ! j$L (^jjj I - <L,i. ^lLi ,>4 j (j jj I jj ö j û j-wO L > L j-j 1 j-ij ö j L$J <L— i <L 
Jjj (J-jL <*J (j-'jr^J i J eSD^-S’ .(j^jêjJjAj (jJaSLiJ Jjj J i^J-j^j-j^ 

( 4j4jb jLuj^-jL ^-0 j— u LL- 0 jjj jli^jLo . j j^uij: i ûjjLLj 

^^Oaijjj tajMechanichl Mouse ^LjLi^uo ^jLo jLiL-iaj 

jlj> jAJ^ ^j j 4 jL i^£bjbjjj i ^i ci^jji i ^jj j$j^J uiJ^i Aj j ^^-uiöijöjL 
^jjj L ^ ^j>-i»— w j i i"öj L j jL ^ic-u« jA*jjdj ^j L«L ^j I -L j> i^jjbs 

^jIjjö^ ^jl-uj-> i ^i ci^j^-dijj -C^> jiL aj ( (^jjj-—wöi Mouse pad 
4j4«& ^jj^iji ^ix-uw j L ( D2 ^dLuj ^Ij^j) .^^i»j ^j ^j i^j Lj^ 

^öjLc -ui Optical Mouse ^/Ljj jb ^$Ll-j* ^jL-o ^jjjJ^ 

<ui <ucj Lo <ui j—o L ji j ^uoL j ^oLû— w) ^ 0 j aJ I -i-L— o 
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Scanner jöJISjuj 

i lSU '4->JJ bjjmm> ^^jljjöi <Lj S* 6 j&AjjI < )1 J ^^«Jj ^ <û U j L^-l-J 


<m^ ij L-W-Jjj « ^ ö J ö J ^jj 


L^.0 J 


U Aj' L 3 %J lS* 4 j L..o-j.fe j L) i < 


j^-ywU lSUj öj^jj-w^-ûjS’ ^Jjöj J^-^-wU ^jjS* I«j4jL^U-J aJ t ^jjSjj^ ^jjûU 

(d7 *Jlj^) ( . 43&JÖJ 

Graphic Scanner ^ySiil <5 jöûISuw 

4— S^ {J\S\.* 3 l jmmS J 4-) L^— >-« j USö J 4j Li«>-W jjjj J) J J Aj J k jj J _l5U«L_S’ <Lj 

j USUiL * ^ \j£ $j &j LSLwc ^jj> ^jjjj U U«j . jL-uj^jj ^ j cjj L-k—^^j ^ 

. jwwL>J J LSU-ww-wC j ^j-JÛJ i! L> jjl jjûj 
^jJ ÛJ L> ^- 1-yUl U 4j &S\> JjJ I jj û j ^j-O \ ^ J ^j wJ A I jS ^£j ^J li-l-U 

LfcöjjAJ^ . L-> L^JÖj V û *\ U jjl jjûj J jwW U> j jx^SsJ ûj L> J L’^^y J J 

V/ûi J U L> V û 1 1 jj û ^ 4 — S* 4j A jfc ( ^ L_xj I LjUU ) ^j V ^j LSU j 

. û j Aj LSLj U^ <— SU-Î I -Laj — 1 Lj 


^jLlLwöA l5öuwLw 

j U Touch Screens jUjwj^^ (j^-ULU jLSöj^j j _wj3j-S* L lSjw-u^l 

jj j d£ dj I j L"û ^ j ^j j-wwûjS ^j 4jjjtj LS^j ISLwjjS* I jjlI ^j jjwj ^S* 
j iS'aj Uo ijS j U-JJk j <Uj dj.d>b$ jjj LS<L-*ujS Uj <0 j^j ij-wwûjS" Aj 4j û Jj jSUo Uû ji 
t LS'û j jLS’ajLjji' ^jl jjjî aj jjwjAjfc ûj UjJ- u Ajk ji Jwj LU 1 iUjjj> i a5U-j LU j^_jaJ 
^■uj-Lb' I J-jj->ûj J^LwûljJj «U Aj Uj Uj $JJm> >^U . USûi £g>dmm*Zm> ^SUj Lû lj_3 

. ûjl jjl j aiaiLU j^-jaJ ^S” 4j4jfc Lljajfc 


Vision Systems jiöjijg ^ISöuouLujuuw 

4jjj ^jl jj U.1J jj ^jjj-Lu ^SUI jj-û Li 4 J (^jjj ^jj’ jS^CJj ^j LS'gujjj^-u 

aJ j-yJ I jJUj£ jO-WUJJ i cLojj MJJ >^L ^jJ LSû jjJ^ 4J . ^jSûijûj t— SUî^i 

^ Lij j 4J cjj-ji^S* jj Ij^j^ jJ . (Teleconference) »jjjj (jL&j 
jJLaS jZSaJ' 3“LaJ ji ' <lu Lj Jjj 5” _« jjjjj<J<Ci' ^ LSLj <J jjljj'»j 
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Digitizer 16 LLUa-iA 

<L-jj-><L jj <ui ûjöjjj ^jLulj ^jjLjU ^So jjj-o U Digitizer jöjjU— 

4 J & 1 j_j— o U j <l . ^j j Sû^jûj ^ î ^iU^-S j LSUj j j^-jûj ^tj&j i «<*< ^ S* j ^^jjl: 
cSUj Graphic Tablet 9 1 j— S ^jS* gbj A j > Aj j ^ 1 j j ’’ U U 1 j ^ <Uî <L_2 

j^— «<U <ui <— S* Aj <Cj j <ui <Ljjj><Li j^Lj<lÎ 4 -S >^i J wû<UÎ<lU <L ^jlj-jûi . û jjj U 

>L) j Lfc L-U UU j^-jaJ I Jj Li j Uû<L& U j û j <L— wj_î j>j ö jl jJ I j lS* ’ iU^j I j-S dSm>6j 

(D6^a^j^J|j^) .(j-iU jlw-w j j - 4 j 4jj j 

Pantograph c 3 l j-Sj-jjU ^jLj^j l S^j^— uuöj^-S U û j-j— ûU j^j ^^S>jjm^j 

^-SUjj-i-u 4 J bijjûUJ^i J ^Jjj>ö,5 iiUj^jjJ j^-i-u^J t-i^Jjjûi Uj^J &S ûjl ^- wSjÖJ 

.ûjAj’lij Li’ U j j i j*^jj> j Lûjjfc ^jl jj’öi <iU j 

^ûjSjLûJJ jL ciUûi ^jLJlj :^jLJlj ^yûjL J ^jl^JluL 

^jj j-S (^j-jöjj^j jj jjj ^SjlJj^jö jjjj L-^U jLSö jaj j_w^--ûji ûj^ j Lijj j^Jfc 
jjJj— 1 - 1 -U U . I j j I j ^£j Lu I J ^£j I J^ ^J (jU U Aj i û J I J ^ J ^j J-w-y û jS* U ^J J U-fc j- w ) 

ciöj J<L Jm.^..m^.../ 3J-S* Jai'j ^jl Jmjj l 3 Jj— û L-S* AjbjAj Lijj £jJ^m>mm+JjJm> J U Lijj 

i aJUai- j<L jU <L<iSU>jj_u j^L ^jjjUijS (^jl j ^<0 jj .(^j«L) (^j> ^jUjjjU 
^JjjjlU llSo l3jj-û ^^SUocii jjl j-Li^U Voice Input c-SUû^ ^j-j-ûU 

^SUjû^lj U J ^L-ûljÛijAj UûjljJ >aj ^jj-w) I -Uj . J&Jjmm+mmmŞmAjm^ jJ (jUjj ASUj) 

J^— > jU I J ^ A -W -■‘ l ^jjUU jj . jjjj J^— Sj^— > J 4j*Sj4jb >Aj jjj J U>J 4j 

JjJjûi (^jöj-jLwJ <lSö j< 0 ^-w_-ûji UUûj^— >- W <J T^JÛ^ ^j-w «->^-U (^jj^jj—Wj— ûj-S* 

j U— j^j U ^^UU j> 'f. - .— î j ^jj j jj i ^j j Uj L j^j )j_ *— w-û j-S* ^j^c-jfcj LSUj ^- j LS’^-Uj 

^j-ûU U <— S* <L ^L-jj j jAJb ^jj^Jûj ^ ■> j >^U ^^JLSj^j ^jjiLij>dj jj .^jj-j 

Microphne ûjcujij^SULû ^l^jj J j^jLioL j ^Lj UU j ^ui Ajj i I i <L*û Uj 4 j 
j<C-Jfcj US*Aj ^SUû^ ^- j Li^ -w -y SjJ U U Ujj^— j <L> û j_w-c >dj . ^jjJûijûi ^L ^L-jjj j^j 

jj4> ^j>U ^ijûi |>^J ^jjjj^ j J-W^wûji J j^j j-wwûjS" jj ^JL>-W>ji ^Jjj^Lj joöi 

j^j j_«-£— ûji iU jj> i ^jI j (^jj-S U UöjI jj j*^J j jj ^^jw— d jSjjm^mS ^*^^j . LSö^ 
j&mSdj i ûjL^fclj U^i^J cSj"^ j L> ^a^-S’^j ^-i ^-uwUöi <-w^-S* j^j Ljcl 

(JlJl) j m (— >-clj j U ^—y Uj U j Aj j— »-»-û j—S* t öj^jjjjjûi <L UU j >L) lSU - 

csî^ 
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I ij ^J >J-^U*ûjS Aj jSj IS ^J IS^j ^S^ J 4j J-^U-ûjS J *L*-0 I J L> Aj jLLj I ^ ^J- ) ^-wj^ 

jlj^J j_uS_ÎaS ^j ^Js-jLwL i jjJl L —w lS* jj ££j_^S*j ^L>j^jaJ ^jöi 

^jajU I -SJsj LS* 4 J ^j^-uL^j <LwLJu-oL bjjjjj ^Aj j&j ^_<j 1 jSj L>J 4j 4 J . j-jSjöj 
jj ^jAuj Lj^j t ^S_> jS* jjj j-jSjöj jO j — wwûjS* 4 J lSJ<*S ^ 3JJ3 ^ ^Sajöj Lo jj 


Eor- ^jAyjSjy 


li JL) ^LuJ^ 


■*$ jjj cr^Jj- 


(D10 Aîlj^) . jita gonomic 
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^j^Suöi j jjSbS Sluj j)jl jJ I ^ ^— > Ljj < *i ^S j L-S* ^JjJ J t * ^ 6 j- u-o L-S* . jdSj 

. L_^C_0 ^Jjj^L 


qISö^juj^ 

öjO>J_-S— U_-ûj_S 4 J ^jjj 4 j 4_S t ûjö-LJO (^jLsjlj j J^ ^S-X-tUÖj >— SLuwO 
j ^j S^S_ u* .o i 4 J jpyjjj jj Sbjj> . ^j*Sb ij fi>j— wî ^S-JaS I Ju LS* 4- wuj v lL 

^jj-u-Sj jL LL>0 5 j I jmSyS ^jLolj 4 j ISL-m-O >4j L-S" t j L-S' <i5s— u-i_ - ^uj-L 

. j LaSLu-O 

^jjljjöi 4_S öj^-^jö^ ^jLul J / jö«bj L- jIj ^SO j LL-û Lj jLS^S-wu-O ^j— uSu 
^jLlj jL J ÛJÖj-Os^Lî OwsJ^J^S-U J ö J Ow-s-t_)j^CJ &S &S\rn 1-uJ O J^-t-s/4_î jlSûjlj-Lu 
^öjO— tu j^-i-waJ jjj i jj i j j ,ö ^j jLLL . bjdj LSLSLw.0 jL oLScj jj-jL ^aj^j^j 

. ^jSö^ jjuL jLS'aSLu-.: ^jj^jSjL 

l^hî-P" 

j IS* öj^jI -\^LS jj jö^ö-LjL ^SLujöj c-S*ö j jjj J L-« j-wû^J ^-t-u-u Lcj-û jJ j^j+jj 
•l£jLLjöjL lP^ /? j j^ (j^jj- 0 ^ 1 1 juS^ö^jöjL ^jSLaS 

Csr- jO— ûjjLS* jL (^ujL) RggI Jjj lS*öj ^jIjjö^ ^ , 0 Ld j— o ^jjjj 
a_jjj-jj aJ jLSöjl j-L_Xu (jöjL ja_. lSjj__>c_. — ^LS jLj tridgG 

J^J ^jJöi I - L öj^—sL i d jOjj-OS_S J Aj l J-ws-û J-S jjfc Aj jj I Ij-U I - j LSA-s-mw-w ' Lc j-û 
LSj LşJ I J / J ö -L)J Lj I J dj_w-û L ><U . jjjj I i LUjJ J mmfSsJ -û L j aj Luj_tU 
L j lIO-uLS j^-u 4j4^cj CO ^jSöi ^S jJ>ö,i ^L^c-t-wO cS*öj Ûj40 jSjûj 

(D8 jtUJj aîIj^) . ^jjSj OOj aS 'O ws-t y>J IS 


jlSöJjlS 

jjju^j I jj^ t ^jmS 0 i j û joJ jLS-J^S ûjûjO j _wwûj-S j^j *S ^4j Lj LS jAj 

l^j LS ajj LS lS&j . ^ j _-wS & ^ j & joJ jLijj-u j^lSI ^ ^jLjIj ^S^j^-t - söj^S lS ö j ^S 

( D9 ^g^jjj 4 jIj^j) . jjjtSsj'Ş LSöjjj^ j jj-sLo ^lSajjlS i cSu L 
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ö j L5" 4 J j djjj) * ,oj-S" 1 ,5 0 -l»j L j-> 4-5 gQOj ^ <0 Lj (^j5Ljjj ^j-oD^o — V 

aj j LwO 4& ^So-o j3 40 aJ ö jjj L^Soo j ^ & ^3 ^jSLî aS" j LSLlw 33 o I j3 

. ^j 5 Ljjj ^j 540 ^ 4 j j (- 53*^0 

^SsJiL-S^ l-OjjjL 4 - Ll. ^4j cl) 4j 45 j^Jjj l * Jj ^£^5-o ^gSLjj ^ « 0 L) A 

* ^J^jt*. 3 * 4^0 j- 5 öijö jvJ 

c_5ol 3 0 i j U i ^5 Lj LoO-fe t c5 4 oj j &jj> j 4& ^j I jj 0 i 45 gOO j Jwo L j ^j I5w — ^ 

^ £jj-> t— S0J45 ^Jmj^&j 45 i &j40jjI j£j <^j.O Jh Ij 

. <Lw^Ss -0 I jS* J ^^\m*JMJm> J ^JJJ L ^jj O^l J L 5 ^jj 4 L^-rl-y J L-«Jj 05 j jS* 5 ^ t J 

I ijO J-Ww 0 j 5 dj jSj L5 ^J-> L5 4 J ^5 J^-UJaJ OLmmJ I - ^J &mJj> ^AjJjSjjJ ^ * 

j— o L-o Lj j jd L^ ^j I lj— o j40jkjL54j ^5 <— S* 4jtj-^i aj jL>j4-»4J ^jö^ 

• -) Û J J O JJmJmA j£ 4 J t— 5\-j a5" 
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f 0 


l£ ^“5 '^o 40j i 0 i >^-L> ^5*4-16 j ^ Tj 4j jL jLS"û jl jJlOj <A—ujL— J lj — N 
j4-w4J LLöj4»-w 4 J j4jj-wwoj5 OJj-b ^£öj4Î j4 jL t jAj jjmJmAjS' ^bjbjbjSj* J 

c- *j L5 *— 5w-t*-0 t 15* <m£bj öj4,2>jSj 5 ^jjLJj 4 j c-*4*jL ^(- S^Aj 4-u 6 j 4 S 

4 S" l ^SL-O ^j5-Jj4 j_w-0j-S" OJjiöi ^JJ^S ^S^JÖjO-yW 4 j J Lj L t bjdSjjS'sŞ j5" 

.j^jOoJjL ^jb ^j LjIj L^j-*j5"öi ^jOi 4«o 4 j 

t jAjj*m*mAj£ 4j öj4jL-0-o 4 J 4-uj LjIj (^jfi j -w j jjjjOiLwL C-5 jO Y 

jOJjJ ^jOo L J öj 4 j jJ Lj JJJ J 4 SD jjj ^S t-S-Jöi ^jjL ^jJ LSö jOoL 

j ^jjj *i SLaj ^Soojjj j L-So-jj 3jj5L L -0 4 J t ^j-ioo&oL LöjIj^ |»4J 

l3jj-«o ^j LS"<0-wO 4j I jJOo L >4 j . l-SOj 40wj44o j 4j Oj4^j L ^S4 4»oLj4j 

. jw j Lj Lj j^jj-w-OjS ^S ^jöj4 jj ^^ Sj j-5j4 jj 4wu 4 j j4S"öi 

lJ6Sm>*3 ) jL5öj4jjw-w0j5 4j jÖ-bjL-jlj (JjO-oL jJjj'jLS^J J J-JJjl J-^L -f 

t ^^JJS l5olJ <o-0j_S" 4 J öjjj L^-Soo j LS'a-^Sj: j^3m>^j . 6 ( j LS" AwaJS j - 

^j LO- 4 S 0 O Jj^ 4-00 j 6 ^ lS^joSj^ j4fc ^- 0 j-SI i 1 Jj j— oj_S"j La- 0 .fe t ûj Loj 

.(jijljuLw ^Sj^jS 

OJjdj ^j ij I j_J 4& j j LS^j Lo j—$ ^j-O Ij 4SO£*4 j — i 45" 4S-Jj0— o L j-«J Lo £. 

^öj-yj jj^ j L-w*q4j 45" . ^ j-^5"ö i j 0 j-J ^SJ^S 4 L Lu j4wu4i t j L5"öjIj^jj L i 

. ^SL jjj ^wjj L t ^Sww> LS"oo ^wjj L 44^ 

JtStjjS j L ^£4jI j4>Oj ^*S4 ^^>öi ^j-u j L j5öj 4S" ^Sjjw-oL t jSj LL-wi - 0 

. ^jöjöj4w«4J 

^j4-www0jj j4j ^*^4 jJ >Q ^jJ J Lo J-S" ÖJ fi jLSjwU ^SwWÖi jL 4-045" ^- SwuQ 1 

. j£,5 jL5^j L ^jOj-w-OjS" ^£4*o4S j j L 4 J Lu4i j 4wJ ^jwu j L 
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J Ij $jj * *' L ^ ^ ^ J— I J ‘"‘ ^ 1 t ^^\jjj ^-0 4-î <U_2 i ^j-Wj j 4 \ 

• ^Sji^ bŞjö jjJ 

• {Sjt^^^J ^ jL ^j>jJ J ^~*J ^ d*-t-w4j4-û — V 

î ûjl j-^5jöj L) ^ aJ j i ^ jfljj L-^>c-0 — t* 

* ö j ^ j L j <u ISL-w I 5 ijj> — 1 


• l 5 jt^* ® "J ® *— ^jj ^ jj ^,— «->» -j Lc. j-o ^Uj*-w 
jj^ .jAjj^-^jS <u ^ul-LXj ^jLjIj jL-Sj<u Lj^* ai' öjAjjL j-J-ûL jj^ — V 

• öj^Jj j5jöj ^jLjIj jL^J^-’ ^5* öjAjjL ^j^-oL 

• ûJ 9i (v_ ^ cr°i- ; i^i jC 
5 j ^ <(u jLJ - N * 
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(Dl) j&j 

•S jlS *» Sji *J jJ*> 

(^*ji>*J t j\J *rtj lj jjJj*> (^J5jl> 

*J*^ê* UjLr*^ j^*—£j 4 

‘ ** ‘JXr* 

•J^JopO^ JL)Wj «y * 4 fc/*;**'' 


JJ5 Uj Oj j jj Uj Ojj^j .j.jUi 

jjjjj X j vA/ê^j^j-êl (j^*^ - ^j^jîfr^ *J 
.*jl$*jUji (jjj j$Li>*j 4 > 


(D 6 ) 

ji jûu5j*j tr Lj*s' *j *s ^jjjjj^j*/ (jSujjir j (jjj j .» Kjj *j (^^M«*)*ji*j jftjjijLoi j j 

.SJjj'U jSCj Sjl lj> 



- - . : >’ 
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jU ^j Lo ^ LSöjUjjww-aûjC Ajjj jAJb i 4 jöjjO Ur\ I ^öjljUJ Onj j> 

J*>dj ^uLLL aJ dj4jj-w-*ûj5* Öjj> jAj J jUU J 15 *Aj ^j-’lj-’ L JjA£A*jj 
^jjJjji^G uî ^jj ^-ijöj U^Ju-SLj 4-Ljj I ^ jlj^J 4*5* (^£UjL-UL-U jJj ( Jj— S' dijöj 
*S <UwsJ L>-0 ^jAjV ( UtLfc ^jMMjL^UJ J ^i-w-W ( C*jJ-SnJo jj>jIjj> 

j*>aj L-y« ^jjm> jlj> . cc^ j LiL-> I jjw* ^LöjLS* ^-ou 5 ' {£bjj ui* Ajbj&j 

: <J LrCjjj 


J t 5 ij/ 

djjj jAJb l ijijJiiS CRT |j5jljd_3 !&jj> 


(LED) ^^jLj jjjj ^Aili 

jZtj/jjj aJ (Light Emitting Diode Disply) ^^SLLj (JaLIL 

I -ÇjJj “4 LijlS" Jûji-JJ Jj£Jj iS JjJj aJ a50jjJ>-) (Jjjj ^-Jj.i (Jj3j 
(j j - — -- > J»S"jw-J LL‘ jAwwjJ C^-Jjj J jjij (j L. JwN..i i'w ( . îjjjljS l5 j— -J 

. j J—S"ûi j ... Sl - I JÛJSJ jJ L ^ ’. ' ■. .' jJ I i :jJ - J jj s LT j JJfc . i Jjj L& uSLj. 5 Jjj jwS" 

^aj jjjfc jL-Sû LCD û-j L j jJ jjAjfc j (jjjjjj (-^(jûjLw S " ^ijj jl— S û(LED) 

. j^jwS'ûijfijwJ jLSJjS" I jJ LS*öj jJj-w-jjS" jJ jjA&S ijjjjj^ 


(_jj Lt ^UmI^J ^AmiLwI 

iiLJji"aj Gas- Plasma Displays ^jU jUX jUU jj-jJ <cjj 
JJJJ (jJ— ijwjj jjj jlj— X j jJ jj_SjL j jj-Jj (jj*Sa,SU j (jjLSjjJ aJ j ÇijSjij 
. wj J j LS"au I J-j LS"ajl J_S ^ jj <0 ( '.' i 'jj> îj<C' j -- joj S" jJ aj LJ LJ- »aj . ÛJj-OOj 

( E3 (ja-oj ajlj^j) 


(LCD {Liquid- Crystal Displys}) ^jL ^aiîiLîi 

f Jj L f ^ j ISaJ < 5 jjj 'l-jSLj J L._ — 1 jj ajj ^j-S aj j L J L— j ./ ajj LL 
lj IjLsjLS” ^jjjjaj ^jj'LS” aj ,(jjj_S»j jj_> ^jSLsj I JjjL aj L»jLS” i^jjjaj 
dj (jjdjt (jUjLS" (j J jj aj' jd-S ^ ddj t dujjj jj jLSai-O ^5^ (jjljdj'dj d-S” ^>»JjJ 

5 j Aj ij_ aOj. _S” dj ^jSjdj Jj 5 jd__u JLj—wJj-S” • j jt-SiSjiS Ji\ j-> 

.pvja-S I jJ LS a_wJ j 5 j_x_ajj' LS” j J w — L> aj jjjj j LS”aj I jjLS”a_-j LuL> 

(E 4 Aîljt^) * L £j»i'ö« 2 'jd j*} 
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4 j i »i ~*J *i 

^-ûL5\j ( CwAtJjJU ^jLUlj ^jlULfc CwWÖiöj J jLSöjljJCj ,^£öj<ul J^JL) (jUL 
( (^j—^5\Jjö J ^jj < AI <UmO LS^L jaJ (^jSLj j-TL CwJÎ ^J Aj Cuj^U T^J j ^ CwwJj-UU 

aJ i^£jjjdj a£\jj> j LwL.u> j j ^jJL-oL ^ öjöjö^ ^jLul j ^j L 5 ö jC-oL 

aJ j-w L L^j-cJ ui* . .-Uj j L ^lSj j^j ( ^jjjj^iL a ^ s j ^ '' j j ^ ^j cccoaj 

. jja 5 'o jL-ujC 5 L j 5 


^jlSöjjp g jglLûy qL öjuLw 

(^ J &>j b $ ^jLul j ^£jCL-û L ^jJjC^J j-5 ( (^jJ j— 5*6 ACj ^-wJjjC-sJjwû uS^ A_L LL 
j5* ^jj L5* ^ öj<a5cjj LS" j^j*^aJ i^£jjj dj ( c LSL-ww>4-L öjC j — wwQj5* 

4J . öj<ULjj_wwUöi jC J — wwOj-5* 4j ^-w w-w.J I -UU 5 j ‘U ^CJuS* jj u(^jjj.Uw9) 
aJ *— 5Lw-u Aj dS I i j Aj j— s-wO j5* ^Lj öj aj a5*4jöj4^4j c5*öj U<UwLw *U Ij-L—w—wlj 

c-SLlJö^ ^ uSLciLS* (E1 aJIj^) . 1-5- (jL-Lw-j jUj-wm0 j-S* ^ li'ajLS' 
aJ j öjCUöj <uCUCL>ûi jAj ( (^j— 5*öi jj L jL-S'a_o-i'ji ’.’ >a' jcUwjJ 
jCLLftj LSLj <iLjj> .^Lw-j ^jIjCU a5^ <— Ssjjj> aj (öjAjLö-iLöj l-uu<uS'uLLw 
j l ^*<Lsjj> -uJj j^ L'öi jl>jaj jajj-w-oj5" ^ij-S^jcu^ Jj ^J> ^‘LS' ^jajjjj 
(jLS'L-LLL aJ lS-wvAj Cjj— C jJ . «UL— wJj-wJ <U ^wL L-L j <U ^jLIjj j ^ j 4j I »U A> 

(j Liw j ^j-cCjj ^j^ ^ »uu»& I -\5L-j LS* 4 J . jöiöi (j LL a- . (jöi ^jcui'ljLS' LjC 

^jjLmwj t—SL >öj JjA> <Uj uSL i ^-^U_UUL& j L-SL-5L ij <U <Uo j (— Ss ^ . <j4j . jöiöi 

^jjii ^öjI Ij^jjj-S*) CRT ^jjji* i^jjS jji Cjö^ (jj4_>L jLSLwULw 

.Ca><u* ^j j^5 j ( l-SL jj’ LS* ^SLluc 


CRT ^ 

^j <u_ujj> <oLj> ( <u& (j L C RT ^ <U-C Lc j LL'ûj c j * * iQj— 5* ^ uj jj 

A* ^jj^ Yû jL Yi jLSaCRT aJ jjj . u- uL jjj LdjL cjj ^j I jJ LL u 

^UÖ JCU V ^ljuLUwJ jJ jU^ jLw^*J-LUw& (jOöi jLCwJ ^jdiljL^ 

(^jIjaJ <u> eSLöju^f <uS^ (^uLLLL ju .(jC^ u) ^>-L*j A/ û x \ N 

(E2 JA^j Ailj^a) • jU'L’ jjj j»i»i jCLy 



6 J Öj AjjmJmJmmA J^ J ^jJ b S Aj^Aj ^ ^\mjJ jUwJ jj ^JjJ J JJUjJ dj l J 4-^4— WW-S& J ^JJJ 

r ^aj ^j_j|jj4jk j*)1aSOj ^Sj^j ^4— Ll * j bJj&>j&Jb . ^jJjS L A /L l • -' ^£4jl jbj 

. ^jjjlj> L jjj I ^ (RGB) ^^jöj ^^LLL ciwj LaJ 

(RGB) ^Sj6j ^öjwLw 

^ . ( Red- Green- Blue ) xlL j jj^ t jjwu & j\ jSojj-S* ( RGB ) 

<mS 4j jAj^ Jj ^JJJmj' 4j l^Jj J kJjl LyJ Jj dj.djb bjbjûj J mJmJmAjS ArfJj I iJ&J 

. Lu L j3j ^ Li Lyj > Aj ^J I jJ Llu ^J 4-0 j> • ÛO j J Laj 4j L5Lj5j > L 

^Jj— ^ 4—0 &j4o Lj_^ L j LS' Lo L_Jc ^L" Ah^i t * v ,>jlj r ^j 40 ^l-S" I j—o LS*L L 

L^jLIwi 4->jj . bjjj j L> }j ^jbjbj 4-S* bjdjdSb^ j^L Lc j-^j jOSS dj 

. bjdj LSöj ^-o4-S* ^j4j jAJb jL i LSöi 4 j6j4jI -\5Ll*-o ^j^Sj4j 4-S* bj\ ^O ujjjjS 
. ( Low Radiation) r ^L" ^ &j dj I .aSL-w o ^ 4 -LLL j-wLi 4 jLLLw >aj 

£jJjJ<J bjAj ^^J^JJJ ^JÖi r ^^J . UOi J LSL j Iwwl-3 J 4j JUmJmAjS ^jlj4-wLÊj LS4j L 

^J jj Uw j b j 4—0.0 6 ^ > ‘US" <uS" <UJo LL j^wJ_ ^jDj AjI aSn-L— y LoAj LajLSjJ 

. bj I j ^ jJ bjAjJjjdSbŞ dSbjdj I -^-rf-M-u 


6L19 ^I^jLuuj ^îö^jg^ 

^Lw LL j c-^*jöj cT L ^Lw Lj 4j I j - j^Ju j L öjL L ^aj^ j^wj4jI ^ jL aSs> 

Uw LSj j 4_«.<j L <Ûj j UOO ,j<C__j*Jj j4— ,-«4-1 jLS*4— yyL-L ^jlj-Jöi t ^^Jbj 
^b j jjjj i ^SL-sl ^ ^b j jjj j t jioi j LS 'aj j I jj LL-» jj öj-wj jji . j-> <^S \j ^jjaJL 
J lS*Û>jjLuW jAjj- < m*mAj£ ^AuuJJUmJJJ ^((jl ^oL 4-ûj 4j)) J ((jl ^ûL AZ>Aj*JJ)) .^j6uS\jS 

•j^o (jjL: 


6ÛL9 ^jjlSöULlgJLJ 

. ^jj^ t-SLo jLS*43L> J ^jj j - 5 -■ jL-u u LL j<u*c J ^lS* ^aj Ljj j4j >— oL-S* 

&mS ^rnmJjJ L.J ÖjjJ j4j t ^jJÖi ^JW/4_>L I - *— S\Jjjj jdm-mdj 4— SL- ju Lju 4— ‘O...U Aj ^L-O > Aj 

L Picture Elements 4 jjj ^q->jj ^jL LS"L (Jo 4 jL cSj>u ^Jj 4 j 4 jL> 4 j 
^ jljjd^ c-S* 4 j^- /j ( <j t^jjjS. j — 1 . jjöi ^jj^jL ( Pixels) ^j ^lLj j ^ 4 i— uj 4 S* 
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Electroluminescent 

öLöj^j Luaj ^j Lc» ^ Lö— yw^L ^^LjLL iSbj jjj Aj aLj LL 6j}> r 4j 

^^ujL ^SLoLû L jjSjL j jJÛj ^j L-C jjj L jjju j*^4«^JL> (^jjL 4-S* ^j4j 

^£4-w uAbj L jLSLuj . $j û j— wî ^j> & - j j Jjjjjm^ iSbj ^£jö«O^Ljjj 

(E1 ^4 0Î » > ijljj^) . jl>ja-. 40,5 cS'Ljj ^S'^jû jLLwj ^j u-SLj L 


qISöSjö j '-S &-1 9 ^Sj 6 j 9I96ÛÎ ^öuuLw 

<— S' 5 j t c-SL ûj L'aj j ^^SL ûj t jjub <u 1 <*j 6 j jji 4_> j L— ..SL l /jI <j 

J L^ Û J 


Monochrom Screens qLSö^ûöj i-S^j 6 u&L& 

j^— wwL ijfJbj jL t jöiöi j LL - 1 Lsj öj u-S"aj Lj<û jLSL^jdj L' <u lu L > j 

. J jJÛ >J (^4j-WÛÖj J&UJJ L jL i ^JUJJ l^£dSmJmAbj 

Color Screens qISö^uSûö j öuiLii 

l^Lj Cs*^ j ^uLwwftj^öj jj . j j L jjj L<— *-y. -j j IS"^-^^L jöj ^LLL 

^ j j i-wwj ^SLaj ^ (Stripes) jL (Dot) ^pL 3L> ^öjJLj a-> 

t ^ j 0 - ^-S* Lû L û j I ^ Lû LL L jSL-1 L> ^j Ll& r aj^j aj jj ( * 00 ^ 

L> ^Ij L^SLj i^£j& ^CwUöi I -0 L> t-S^Aj L 4 J LSLij ^w >^j ^ 6 j aJ I oSLLwi 
t— SL j L ^Ujj jL c^\jj^.LmiS*l j LS* ^jjljjöi 4 jVL^ ^jjju t j^şSubj 

o ^tj AuS\ j IS* ^j I jJ Lm-u ^j <uuj> t j ISOjjj LjLfc jL j IS*D L> ^j Lwjj L . uLj 

^J (^J^-WwL ^JmJmJ ^J I Jj ^> AS* lS*UUwiL ^UjjJ* Jj ijd£ö$ ^J L j LLuLL L 

imJjjS jjj ^J jLS*a^-jLö J ^LwC LL . jjjwoj-S* jL jt-L / * jLS*LIL> ^jLwwjL 
^^-jöj ^uwLw j (Composite) j*^j^Oj ^Su^j ^uoL -0 t^jjö^ ^w/^jL 

. (RGB) 


gUösS-y ^Sj 6 j i 5 öuwLw 

dSubj jAJb i 4jl j jjjj-oLO j— Söj OwjIj jAJ^ jV^^Oj ^^jöj jjLîw 
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uSudljûLLJ I JJj fi)j jl jS jj^> ISaJ-OjAS J 4-ju Lwj jAjjj ^j L$ 'dSj^jdS 

4 J ^aJ—Oj^^ .^j( N ) öj L-o j li ^jjfij aJ l-$\ j j j j4_S 4 jjjJ k jj . 4j 

L^LouLu jJ ^jJ^JJ ^£4J-Oj4S J^J ( * ) I JwJ ij jJ C-SnJw— sJ jJ-S t ^Jö-LÎAjk L^wuLwU 

. ûjAwJjjS'o 

jjj jLjLS*öj! j öjjj ^^Lluöj jj ^Lww jj^j ^SLol jJ I jj LjL- o jjj-Jjj 

j IBM LSû^^j j^-wwJ^-S^ ^ jSLş-j ^gS\ - . l^i IS* ^j lidij jS 2jj*s> . Jw— jJ 

! jJ jj I B M ^j LS'j^.w j j L j j j - 1 j. s , 
(CGA { Color Graphics Adapter}) ^^Jij ^^SLil ^ < jr ’j 1 -S’ :LJL 

. j £■ di* fY • x Y . * ^Jjdjdj L j4j-« AjjjjSûi . a£ 
EGA {Enhanced Graphics) jaSLLl. <_^L»j ^^SLil ./ ^j'jlS - :v 
) *\ ^'ljj'»j a_^ A £. • xY'o * (jjj'jfuLU- ja_w iZjjSn Jjij Ij (Adapter} 

. I Jj j L - wj j ^-jjjj j-SL j j 

(VGA {Video Graphics Array}) ^Jjjl-J ^^SJil jijlS" 

. ^jJjjö j c-^jûj I J* *\ £■ * xiA- Jj ajL L j^-jj ^wJj5*û j (_jjAjI j 

jd_w du^j r _S’»j jidulj a_S” (Super VGA) VGA j<uj_w tjj'jLJ :i 
(E2 (_g4LL > *îlj^j) . ^jjjJÖi C-$LjÖj Y 0 *\ 4*5* N * * * X A * * l> 


(Printer) jöu£jL> 

L$J lS/tL^ J “LjLL jIj 

jljS i j ISL jjj lj j ^S-Jaj ^ji j£b$ Lo L> jj 4jI ^jlû L> j^j . LSöjaSL L> j&>jb$ 
j&£- LS* jJ L) ^L&JÖJ j4«wu OcJj^îJ cSLwJjLjIj j4jk ^Jjj-S ^J J jLS<OûLjJj J 
^S' j^SjL> lSjj^ jL^-u I jJ l ^ * > aJ jj-û^j . ^jwSojöj l^-J^-S 4jI ^LûL> 

. jjj>jIjj> jLjajl ^L> j ^j4jI JjA> j £y <L) jli ^uj^Uw aj 
jl> jlj^^ji ^^>JjmJJjAj J ^jJJ j m^JJ A * ^JÖ jL> jl5öj4^jL> 4 J lSOJ-LL^ 

A/ û x ^ ^ ,jj I jj L-L.yi .1 ^ 0 j ö j j ^.wu aJ ^j jj — wj A * ^j L> • jj — *— *j ^ V* V 
l» ^ L> ^->— jwww) ^ £> x N ^ ^^_ 3 öjûj j^—jaJ ^jjj— d....-i j ^ V ^jA^j L> j 

.jaS'o 

((jjlj-°) jL lS^Lj ^ 
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c^l^J lS'^J^ ^ lS^tLP 

j LS' aJj ^ j <lS aJ LLwjj aj . ^jiöi j LLw-. ^lSLwLLwu jAi-«aJ dS'Oj j l^j LS 

( I -L-JLj 2 J ^gS'^J <L- L l— «L aJ . jöiöi J L«.L-*— ) J^J lS^T^J L-S Lw -c Aj J L-S'LjJj OjJ 

^jLo L-SLjÖj (^J> ^SLö^Jj aJ a5\J*Ûj ^JjLOj ^SLj a1_Oj 4 S” j4£ ^jLS'^j.j 

j—S'L ^jJûi Jjj L-S* g(j 6j ^ /li aj ^-SljDj L L-SI-jjj L-S*tfL_u Ojj aJj ij<L-S . ^j-SL 
. ^J\jJ L-SwJ aJjJ LoC jAjjj ^J ISLuJ J C.«QuS* J jlS'öjOcSljL 

j 4_ <-u4j ^1 u4jL ^L-S* <lL l—L bjj—> jdjb ( j LSL-*j j ^4 -Loj4-S* l 

. ^jjj^bs ^j Li ( ûjji j-S* ^jL^jI ^ l) L ^-S 1 4_L LL ^-S* j j -u-u j jj>s (-^j^^ I -L> LS*4 j L> 

(E5 aîIj^) 

dJ ^jjLu (jtS'dwjdjjj dLjjdi (J»jL«j jl jL> aj aLu LL ^^OjSwu^jL 

^j^j-SL-cAjI i ojj jj . S*o ^jLi ^jj < 41 L ^-i LS'öl— u ojj <lLj ij^L-S* ^£ûj Lûj 

^ £■ * ^- j û j L> LS*ö ^ ^j L ^ L-S* ’<lj I ■ ■■ | ( j Oj j ^ Jlj ij ^-S ^ i * x iA • 

^fi)j-— u— t-u Aj ^jO-jj ^aIj^j^-^* £• A * j ^jj-u-u lS 6 J ♦♦ * *' ^ (^,5^.^*^-? lS^.^ 
lSj ^ j jj ^ j ^ ^L ij <i— S * V V * * * lS* Lj j j O) I j . a ^ jj . xi L 

jlSL^->öj ^öjLj j L^SLuu L w jAjjj 4 J j (5*^-0 ojj ^Jjij^S* (^öjLj .^jL^S'^LLw 
L^j Lo ^j^jAJ^ <^-S ö j O j-w-jOjS' <^-S ^jjj jS ^jj LS<J ^jOjj ^-*j Dj (^ö^jj j^j/SL 
^aL^j^ P V * xV . * ^-L LL j <Lj aJ lSL ö j l-S< ^j ^j I -L* L L^i <c_ j j jj . ^jjjS* 0 » 

. Ojöj 8KB Aj Ll 

^^-S^j ^j ^wic LL ^S* ^oLLSjö^ |»4j ^^jjj ^-1 Aj d j aj Lxj^ j--uöj ^l> 

^L^aj j IS*4 jjj -L c-$ (J L jLS'a-c^-oI j-S O j LS (^j^^ i ûj4wLwu^jö^ öjöj&.A^JuJ 


^Sadl jS ^öuuLw 

Aj I - ^wlu L-u j^-wjAJ A-OJ ^J LS <Lû Uj Aj aJ L-SOLw juAj I JwcSL— sl J—S ^^LwuLwU aJ 

^LIjJ* e/^LI j aj jL (Bit Mapping) jLS<aol-wj ^ll-LjL ^^SLlSo* 

*lSj^^^ j LLw ) jISL-u40j aIj^j^S* ^ j mjjjS j-ujö^L 
^j LSaIj -j^S* 4 J l^* L jAj^ jj ( j LS aLwj ^ Lao j^-wu^J jl .Aj LL ui ^^-wSLj 4 J 
J I jw— > aJ 5 J ^Jj^ Aj . 5 J I J-S ^uw-L w l I JUj dj aJ Ouw J Jj Aj> J L L-SL-L— sJ <LwU LwU 
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• >' I' V- 1 


4-S öj4UujS 4> 4 S u Slll^-u 4 J vLw*-u4j4-o (^j4lSIjLS öjj> j»^ 

^jjöj ^IjlJ ^iU . (^jö-llU i^jSö^ ^JjjLLj-S ( ûj^J-ojj ) (jjj^ 4_> 4_L j-S* 4> ^4j 

Ribbon ( jj-jjj ) (^jjj-Sö- l-u 4 ^ (^ju_^> aj (jLSöj^llSIjIS ^ ö j -w-* -u 

|» ^ Aj . ^S ÖJ 4lSl J Li' (^£ fi> J-W-U J 4^ ÖJ ö J J I J_W> 4j jJ J ^S Aj^ j J-*-^ AZmi'jJJ') ^ 4j i (^£ J 4 S ö ^ 

.(J^S-I L-jl> 4-Lj ^jjIjjU j j^S-i ujL> (j^ljL’öi Luj4j 4jIj4SjL> öjj-> ^>4j 
^ ljöj^-y« .jCuli 4-S4 j4> ^jIj 4 S 4 LLJ -9 ijCL*-y 4 U (^jlS->ljjS ^jjljj U LfcûjjAjfc 
öjj> j4j ^l jL> t(jj>j4wu4J (J-m-SllI^S i 4j4Jfc j Ujjj jL>S4j ^jSlSjö, 5 (jLöj*Ci 

^Li lSlLLj-S4> 4-S (£öj4j (JjJk4j i 4-ili v-S4j4-S^> 4 J 4-jûj 0 ö Li* V* û *U I j ^Sj l> 
^jdSdj ££j4-Sö,i öjIj-C^^-Îaj^ j4wu 4J (j U i^SaL-u 4 S ^ajUl5Ui> j^j jU jLS^ûj^j 

(E6, E7 ^IS’aIŞj . 0 j jj (j Lj ISLu 


Dot- Matrix Printers ^öLii^ qL ^15 i^jujlijJLo ^ jö^jLp 

j LS 4 -I L> (^jd j^j jj *SjJj 4_> j LSöj^llSI j LS ^pu ^-*ujjj Lo ^j LSö j <(5 \j l> 4 J 
► (( i j»Xl&) 4j|j ^a-il> (^ij^j 4 Sjj> *-SlL I i^Söj^-c LS j4-wu4J v-S4j4J 
AjLSi> j4j&4J ^jljJöi ^ij-ij^ • 3jLLuJ 4-S4Jöjöj ^jl^jji j ^jUU ^jljJöi 
^j i-Sy LL-t-ujjLU ^ö^Ij 4-> jlS'JLi- li i-SUçjj^-u j4Jb4-I .^jli (Jl> 4-S4 Jöjöj 
J j 4 -SLwJ .JiiSsJ LjL> öj4-juU ^SlL’ 4-J j> *U ^SCLj (jjl IjJÖi JJjJ J> J JJJ^ 

ijs.SL--u4.L5j öj 4 LL-SI j LS" (^o jSj L> (^j-’jj^ j-*-*jLi (^jfc gCLLL i ö^ jlSL3L> ^jjjj 
.(^jL^J^-uöJlI^ ( DPI ) Dot Per Inch b <-So>lLJ j^ J jLS'JU jö^jj 

^jjb 4 j ^ j Jj I j-j ö i (^jJuu—J 4— ..Lli l <L j aL..-> j 4 J <U_S' i-SslJ l_> jU (-S > 4 j4Luj j4^ 
(^-•-uJjJ L-û (^j ^Sj L> ^ 4j I JLL> ö j l—ö U ^ ISlL> . (^ jSu cJ l> ^jjjjJjJ l—o (^j ^Sj l> 

(E8 -aJIj^-) . 4j 4fc (jLu^SUiö j 

4j (^j-Söii jLS'ö J a5Ul> 4 ^öjöj j4uj jj j LSöj4:l-S1j LS* ^-ww-ul j-SIj ^j 4-uj> 

. (jLjjS-> (_£-C4->4 j L> 43öjöj j4uj jj j LS’fi. j4iSl j LS' ^-<-w-ul jSIj ^£-> 4-uj> (^ö jjjS 
Non lm-) (j^.^j^j öjj 4_d 3 dmpact) ^^.^tj^j . 4j4jb jL^IjSIj ^ 0 j LL u jj^ 

. ( pact 
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^SOjaiUl> 0 jj> ^ *uS LS'ö^ ^jU^ 4jb j*L’ j-wwOj-S 4 ) 4 S uS^Ua-S ^Jj}-^r 
^S 1 j j LS* (jj I jj ö i 4 j 4fc j Lu I JLL öj 4j (^jJ 4-S 4-S (^ 4j I j 4j j—w -w- 0 j ■S -l£j^ 

.1/0 ^jLS (^ jjjSö^ 4jj LS* ^ .^4jö (^^SJU^S jjij4^ 4 S (^j-L.L (j:Uj 

jji |»4-S i 4j4jb ,jL-0j4SjL> ^Jjj-> jl,54-t-w ,5 jSlL (jL-oöjL-oU cSöj 

^-L L 4 S 0 L (^ L-o4*j j4-—u4j j L_w-SLj . 4j 4jb j LS ÖJ 4 SLj l> ^ Jj4j4j L> jJ fi> ijLLu 
jj j ISöj 4LLSI j IS* (^-w-i-ul jSIj (^j4-wij> (^Lo4L j4*-u 4J 4^j,5 ^^4 j j j 150^4151 j IS* 

. 4^öjöj j4*-u 


0»? 

>4^” 4j .(JjS*ö-JÖJ ijj-i-U I i Llw U (^J,5jSul> (^J LSLJ ö jLL-u jji 4 J J LSöj^Ssj l> 
4 jIj4j 4^ öjl j-S Ö^LoU (^j4>jLuS4j (^ûjO-*-u 4j I -LLuLL 4 J (jLS*öj4lSlj LS (^fi jJL-u 

4 -S 4 — L— ^j (^ö j— u-w u 4 jIj . (Fully F ormed ) 0 j ^ ^ jl j 4 j (^j^llSI j LS ^j-* j-S ö^ 

4--J L V-SöJ 4 j I j^SLj L> ö j 1. . .u >4—i .(^jLj (^jJ (^-i— *-uÖi (^jjjlj-Jöi J (^j— - wJÖi) 

j» L^4 j 4jjöj C-S 4j (^j I -XlJ 4 j 4-S öj 4-L-SI j LS (^ö jLL *-u ^j l> . ^jj LS4 jj_S ( 4-Xj li? ) 

. (jjjwu U 4 jIj • (jjl j^*4j ö:LoU I jl-Lw. 4 J j LS öj^iSIj LS* (^öj-w-u ^^jj^ .^j^öi 
i—4l> (^J LS 4 J J 4j4jfc I (^-d-wiL (^-Lö J 4 J jlwuLL C-Sjj4lSljlS j4jb ^öjlwu jSO^j 


j (jLjj^j-^ ö ^U 3^ ^s L L— u j4j I jS-jj (^jj-o4jfc 4J (^-oljU^j L 

li ^ Uj— 3 (j— i.-L^?T 4j ^L/ 4-S'4-LL— u I j— Sl j 4-S* (jlj^jJj-^lj (^jl j4j 4j (^Öj4-i ^j-uU 

(jLulj 4 jIj4SjL> ^»4j i djj^Söijöi (^^l^^j ^ 4-Söj 4-lSI j IS (^ö j l u i (^j4jö-LL 

•^.^L^jj jU t ^pii- (^j^SL L> (^jjjSöi 


6 9^ 3 1 gö^lî ^jOOSljlS iSjû^jI^ 

(^-*-*-u U 4>jU j4-uu4j I -LwLL 4 J (j LSöj4lSl j LS (^ö jLL-u ili4j|j4Sul> öjj> ^»4j 
jU t v-Su j —u^j j4— uu^J j U jj l> (^j_S (j U (^>öi ^Uj-S v-Söj 4-S uSll>j4> 

jJ . (jjl j-C^-SJ^-fc (^,5 (^4-uuöj4-S (jJ i V-S*-w)jj— *— * -u j4—uu4J j U i lSw-Jj-ui j4—uu4J 

b 4^4_3 j_S (^ LS 4 SLJ 4 J (^Uj-S 4 J jLSö j4LlS1 jLS .LjjO^ JjS (j>j4> 4 J 4jji 

(^Ijöj4wu t öj4jöjI j -*— *- u 4j ^S4 jL> (^-Oj-w) LS ^— 0 4j 4>j4> j4j .(JJ 

t 5 J I ^ J L) J ^ Li'a. U t) L a, l Lw*j ^ > Şn f l JJW— 
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lt’Ij-’ 8 ' 5 j 01/1 jj . ( E 1 1 . ja5y ol> 

. ja5sj ol> Ij c5"aja5^>aJ Y aj Lj 


OlSöûujj jj j±jp 6j6^jI? 

J> 8j>o» aj jjj5j»j sidai" aj Inkiet Printers jlSaijjj ^_ş> »ja5L.l> 

L&ûjjaj& j jt_i J j ajlj jLS"a_i^"^a^w tj— ^ a^" * ^^> 

aj iSij^p. I «54jIj45jL> ^>4j .(j4^îJjöi ^5 «j3j ^-<— < j ^jj!jj 3,5 t4jljJo 

^5«-uJ LSL— o ^j*^j-^ 4j 4-54-J3 j3j j4— wc j jöi 4Joi jL 4J 

. (jj^ cSuj j 54 Ljj j L j 5 ^5 4 j L> ^ij^j 


Therml Printers ^loj&S <5 j6^ib> 

S^j^i »Oj ^jj-^ ^*4 *jL ^i jjj J Û J ^ ^L«j45 (^j^SLj L> 
^Ljj4«OL) ^j L5 ^*^4j . 4jL54jjj 3,5 4-w-u . jj Lo 3 j45jL> <53j 4jI ^LOûL ^»4j ^jL> 

^jL4-o4j . 3j4Lj3,5 jj— uw j ^j45 bj£j j^jjJ^U (jL54jjj3,5 Ii454-53j3j j4j^j 

|»4j . ^g j mZmS 6^l^ J L-W. J &J J jL-S^^-JöjûJ J^— U ^J L-U-Ö--U-S* ^jljj— S* (J!j£ 4- V — L) 6^ 

. 4-l$j I j^ 4 ) j jj (j Lj I jL^ 4 J I j 45 j L> 


j6JUj 

t LLLi jj4j L) ^jL> jj 4-5 3j4-^j 3,5 ^jLul J ^£4-5-0 ^5\jj ^ <o Lj j4j*^L 
^ £jjj 4 jIj45j L> j4j j5j L> i— jL> 6 jO-*oL) j4j (jL54L0j4^ S^iJ^J 

5 I ,3 43 öj ö j j4^j4j j **> ^jjl jj 4j 4jIj . LLj,3 (-5lL> J 54j j u-^> 4 *û 434J ^j^fjJ^ 4j 

434-oJ^4-5' 5 j 3 j 5 Jj 4 J ^^-ui-u Sj^^i J L) ^j« 5uJ L a— «.4^-*- ) j ^ Ll5»J 4 j ^£3 j j • 4 j j L) 
4jJj j4jb t jjS 3 3 (^ 3 jJLu 4-5^4-ijj ^£-lll& i-5-jj »-5 llJ L^ 

ö jj — > ^L> (Jjl -j — 5” • jjjjljaj' j jJ'Jjj jjj ajl ja5L,L> jJj jjj5sjl> 

. a_y j . . .' ji j j. ,.iaj j Li , a_şjj_' 15 ji j ~ aj j L t aj û j ~ jjiaj 5 1 j a5sj L> 

(E12 ja^s *îlj^j) 
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jl56.ij6u j6 j 6 jû^£_iL> 

j j I jaj a_j j L5"tj a '•' 51 j L5" jL-t—aa* 5"aj t ajaj& ^jaj ^jûj j j a5L i> ijjo. jj- 

. J\+jjJjJ Lû 4 jj3j ^J^SL L> jL— 04jfcjji J 3j Ij i j L.4^ 4 j 3 j-wlL 

jLöjLL jLJuZj' (^j-LLuöi I jjl> IS 3 j 4 ^l 5I j 15 4 S* ^£4jIj45jL> j4j *(E9 

4j4-<-y3j45 j4-<-«4j j153j40-5Ij5 ^£j!j4j J ^jJ> 33 (J 54jj5 4u b c5i3j ^5 ij5jL 
. jjljjj^SLJ^jfc -LL& . . jL cSL54JjjJ jL <-SLj-u^j jL jjLL& 4 J j5 l 5 3j 

urik- J h (5jj 4i ^ -tpl > L5-^LH'I 0 _ <_rt’. <u oO (5j a -^Lk' 

^j4-ujj> ^j J>jj jLSLjjö^ S^jJj bJjA*>jA*& i^j^öijöj c5-J4S* j L53j4-L-S1 j L5 

( E1 0 ^£4Lîj .^^3 3 j-'-^L ^Lj454j3j5j L> 

j 6 Jt!*4 v5 J 6 ^ 1 ? 

j 5J 4j t j j-5 Lj 3 j t— SsJ 4-5 ^j M -a--u--> ^jmJjm^ji 4-î jL5^j4jj3j 3 ^j4— C- 3j45j L> 
^jLoj 4-5 jL (Toner) j 4 jjJ jL (j-u-u> ^jIj^j ^L^jj 4 J jL53j4-ll5IjL5 

jl54l-u ^^SUj J 4-50j 4 J ^jj jSj3j c5-J454j 4jIj45j L> j4-> jj-o 4J3 . Ûj4-L5jjl j5di 

j LwL— u5-j 3 3 j jl jJ?> jjj 4jIj45j L> 3 jj^ j4j . j\j^ c5ll j L53j4-L-S1 j L5 

; 4 J JlL-jjj j 54 -u-uj^j Lö ^J 45j L> SjJ^ j5" . 4-wj 


(Leser Printers) ^-ujljjJIo <5 jö jjöJ 

^ZjSjiS (JöjJL^ ( 4 >j3Jj4J (^jLj- i^^-^-jj'Lû L> 4 J Ljjj4-54j* j^jjlj-Xj* 

4 J 453jIj.XLLj LL3j4--« 4 J t 4_>Jj ^Jj-SjmL.i^ (^L5j33 c53j jL54-uj3^j4-Î 3j45jL> 
Sj^ LLL L 3 3 ( j ui-u5jL-wO j 4J3 j j 45LL> ^J3j 4LL5ji j-LL>33 3j3j4j j -^ww0j 5 (^ I5jj 
^5 «Ljj-w-w 4-î (^J^j^^-Î ^J^^^.L> .j54-uj3^j4J 45-Lm-u ^£3j4-jIjj 5 J L JJjJ j4J3 
j 3 j4-Ljj^ j— <j 3,3 <5jL)i ^5 j L> j 4J3 jj 45 Ss-Î 45 t-S\-5-y 4j j L-OLcm 4J3 

4 54jj— <— « j4--«4j ^jL> ^54j4-*Jj j3^j4J ^5-mu--w) .3j4LLj53^ 3^LoLj (^jj4Jj4--« 
4j I ■33j n^J 4—5 3 J 4-5 3j 4jj-j Sj^ji. Sj^^i J i£j 4-5 3 ^j 3 i j l <L L 4—5 ^Lj^ l 5\LL 
5 <-5-u^— )j->-u 4L-J>3i 454-5 3j 3 J jLuuL j 454-5 j3j j4-<-« 4LOjij-uJ3i t L^L^^ 

j4— >-«4j 4j L^Jfc L^Jfc jj ^jL-0j45 j LL^3j (^j-^4j 4^3 j -u— j L5d-LLj ^j Löj45 
Ij54j5^> 4 J t (jjl jj 3 ^ j5l ^ l> jjj 3 j45jL> . 3j4-LLLLo3i 45*4 Jj3j 
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J 4jjj (jL5^-Ujjöi jj— ûAjk .C^iJL> ^jJ.5 j5u L> ^jjfc ^LwLO 

. ^jjö^ Owjjj^ (j L5 öj 4^51 j w 


i5 J 6 .^ iS J 6 ^ 1 ? VK'^S 11 iS^J^ 

^-C Lj-5 aJ . (jj4j&-LL IJlcUj* öi 4j j L54 -ujûjj 4 J öj45uL> ^£j>j U ^,5j5jL5 

aJ 4-5* 4— 5j4j >4u Û<LjL ^ol J .i'j J j jU j<U->jc L-S ûj ^i^.Mi *.n *i*».i, - w wj I -L—û4— 5*4j 

^j Ui ji'U JjJLlû i ^JÖjJ^J ^£j45uL> ju u5-LJjJ 4 — C ^lJ 4 — ûjS j I -Lj i'ûj 4 j j-wwûji” 

Uj-3 aJ >c jj jw5jl> l^^i'^öjûj «4 j |> L5" aJ l-^L> ^j L5L3 1> aJ ^>L5j4j& L5u 

45s-*L-u ûjûj jj ^-54-ul j^> Aj j^Ssj L> ^jj^w-w jjj ^5^-û ^j 15L_> Lû j3 ji* l-Loöjji 
s-5" 4 j ^lLj j Lftî I -LotLLL u ' ^-C Uj-3 aj . ö j 4L-JLL jj-iiû i j LL USû -U 4 Jk j LiL— oj ûjj 4 J 

jjJ j^-uw 4 Luj45u <u5* 45Ul*-u 4 S (^jjiûJj t--5ojj> 4 j ^S&jöju 4 J <l5s-L-o 
t ai’ai'J Jjj ^jIjj-u J 4 S 4 J slLL5jLfc I -Lûöjl J> ^-C- LjjJî aJ . siL-U-o 4j j L-LL- u 4Jk 

j4Jb I -L-o4^LLL ^-C Uj-5 aJ . öj45ö jLL-o U jU 4 u>ö,5 j L iL-Li jiU (^jJb4j öj4j 

t>j4-5” ^Ss-jcSJ 4 j u^ajjlU ^ji t ^iLiLJjjJ jLwu <o L>uo 4-5 * <oUjL-j <u 5 sisL_l L^- 

j^j . ^jjö^ l-^ L> aiö j4j j^-waJ (jLöj ^J l> I .Lo L5U aJ U 45* 45* ^JjjU jAjjj Aj L>ö^ 
^-C Uj— 5 aJ . ûj4-<-Lw-ûO jjL-<^j4j (^j^lS^U-jj (jUjöjj^J ^£4u*SL^ 

4-5* t ^jLöj ^^jjijj ^jöj-^4— < o j^— 4 -Luj4-5o 1 4« SL-5LJjjJ ^-LjöjU l-Lo ^— l 
J Lj 3 Jj <lÎ ^j5-ia<_J 4—5 (^£ j4— 5” O <L U-Jj-„ j jAj <U-55j4JjJ . (^jUj— S ö-L Jj ^jj4uju 
(^jjj— » jö^ 4— S4«5*4JjjJ <l5" (^öjj-J^ ^>4j jAJ^ I -L-o4j J<L> ^-C Uj— 5 4 J . öjju j45uj 
JjJb dZJjbŞ 45* &S ^JjjJ ^jI jj-u I -Lû4jLu4jk ^-C Uj3 aJ . 45* ûj^J j&jjj Aj j Lj j5* 

-ui’^JjjJ j * .J4 5 ^jljjöi ‘L-5’ ^-< jöjIj siUj U ^-5-5 4j GjjL> aJ <u_5 jdj 

(j^5ö^ ^>j4S ^S'öj^j 45-o ^j LSllOjSU I-Lû<L)jj ^x>Uj5 aJ t^jUu ^jjLu 4 jL5j 
j 4— j^J 4-^jU4J& Uajfc jj 4«5*öj4jjj 4.5* Jbjdj 4 LLLL 0 4wuUoj4*5' j4j 

jJ 4 -S Ûj 4j Jbjdj (jj^ LLudû <u5 *L-Uj I -Lû4jO ^-C Lj J— 3 aJ . û J ^ww^-w-C d^S&Sjbj 

(jv lPjS^.(> j ^*Ijöj ja5LL> (Jöjöjö.5 
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Ovrhead Progector jjaSjgjj \.i.t6 jidgj 

4 J ^j-’l j— ’öj 4-5* 6j4-^jO ^jLul J (^45-0 ^-SL j LL-o U j j.. ,‘I ...5j j jJ -LJ^ j— LJjj 
jjö jj*l5 ^uö jl jaj aj (^j-Luöi oUU j4— u4J ^öj^j û j dSsjj jJj ^ ^ ,oj 

j4— y^J ^£öj4j 4jlj LoLLw- u S-5 û J A-J I J . Ûj4j l-L t— 5U*L-y ^j^jjJ ^ajjJuU j4— «4^ 
. l>öijöi ^jm JmJJ j ^ajjjuU J^-W^j ^Sö J 4j l -^S— 1-44-U ^UL 

(E13 aîIj^) j15^LwJL> ^ww. jj L û»ja5LL> ^jj> j U (_£jj5jlS 


Lll3 ISJ 6 ^ 1 ? Lr!^9 b iS^Al* 

(5j6u6^jj l^ibgd Jaiöum 6j 

. (jjLw 0 i j ^Su L> jj AS 0 1 1 ^Su >ij5 LJ 4 - 0 jS* (j L5û»j 4j j-w- oj 5 ^> ^5* L> ^-c UjL 
4 J j5--w-4’ aj j-j5*ö^ oj^"^ I ^j t » ^ L 4 J jL5ajASCII ö^j-5 U j-^ 

^j L5L j5U (jLL-yj>ûj ^ ^ t— >L> jj aJaj^ j^j 4jI U j^j .j^^jL> ^RAM ^jj ûj 
jj ^-5 ö jLjU sisJL 15 . Lj ûjjj^j ^j> (^^5ui ^j I j—L j>j^-»-«4J L> 

(^jLwö^ j^ 1 j-w^0j5 jj (Xoff) ^ij5 jdSj. L> t öjjj ^3 L> ^^sjSjS j^Sj \> < jjj 
t û jjj L> jl5i 0 ijjL-9 U oLw' L5 . û ijLL Lo <5 sj -L-u> Jw- w aj j-5* /jj aj Jw5 > û ^ I j ^jl j 
aj LL.-«ûi ^—5 ^^i^j^-5ö^Ij lj^-5 (^j-^jöi j Aj j-4-^--0j- 5 jj (Xon) ^^j-5 j^5^L> 

^^LL-U^ 4 J 4-5 jj4j45ö^Ij ja5LL> 4j (jL5’öij-5 :>4 -ll-« ^-c Uj-3 .bjdSj l^jU 

.(^j5sJ4j& c5ajajji j5öjljijU 

4j I j j4-5sj L> (j3i t— 5 û j 4—5 j45s«j L> ^ŞjJ * * * 11 ■‘■Jj^.J j*^** 11 1 1> ûj I J> (j-C Uj— 3 
^L^öjL j-5 ul5 4-5 4j4jb Sj^ s-5lj 45L L> j4j&) 

J jb* 0 ' (JjLlj ( j^ 5 - ja£jU- 

aJju 4-,.,/j L |>4— xLu ^£-c Uj — 3 4 J . L_5û: ^jLo s_j L> ^j 1_5û -lll^ ^j*^ j .> jj 

V i j U ^ Sjjj j LLfe4u jj-ww-wjjjj j5^w 0 ^j 54_5 uj-l5J4j 

4j 4-j l fjjjb $ j4 J ^>L5j4jfc . (jjjJ j4-5-j4jfc ^Jj < 41 U ^4jöj-JLw-w 4u 4—5* jj^jj&^ 
4—5 (^4uöjj j4j . Öj4j4— ijl j— <_u4u j_^4jj 4— « ^SLu^SL-Î^j ^^LL-t-a-— U L-Cj— -0 
(j (5*4— w^5ujLj5J 4 j 4— w-w— u U-C j--o 4-5 (^Ûj4u Sj^ <LLuû - Cu ^ û j 6 jj— ww*u JjJ J j5^-o 

I — Lo4-5i4-L ^-C Uj5 4 J . ûj4— lll^ jj jL54_ujjo ^j*5 j-> ^jjfc 4 L-U j (j\j ^5^5 L> 

j 4 Ujw> (^5 jLuj-»u 45* ^5" 4-Lu jj (^juj-u j4-u 4j l^û i j Li j5 j 5 4-uj j ö ^ ^j^j> 
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. (jji j ISLj jA+a 4Ljj>u l5L-ojLjIj jdjb jjfi 3 ^- , lj Lj jj 

I jwLi— o aJ j j 6^-w.^i jIj^j j L5& j ^ ** $1 j L5 ^ fi>^-w.<u jL j-^^S" cjI> L* V 

^ja5sjl> {£jjj-£b$ ^Jlj^u j L o ; — *jo ^£j— 5 * ö^ j jjl oLoL 

jjl j5L öiLoLi I JmLo aJ j L5ö j ^l 51 j L5* jL . c* jIj^j ^£j4^51j15 

L^NJj A-> I wL*JÛJ ^J L^NJj^J-51 j 15" j AJb ^£fi Îj-w-w öj^J t jjJÛ-OyJ jLwLwWÖi JAjIjJ L 

.öjl jS' öiLoL ^5o j 

c* j JLu . i ^j^5j L> j^Ljjj j L 5*fi> j LLiw u jlj^j öj^ll51jL5* öj45jI> ^jJj-^— >j^ A 

J ^jL^L ‘(-5/*-^j l£ ‘ ö JrL Cjr’j-^ (-Sj*^.^ ‘ J/L Dj-5 

^LLöi ^3 öjöj j^-y« jj j 15 öj^J-5I j 15" ^-w*-*-Jj-5l j ^j 4-wj> j^-uj^J jlS'ö J a5L>L> — S 

.^jJ^Jjûj öjj <LC- ^j<i5sj l> j ^j 4j j ö j Jj^&U . jL^U jji 

all»j^> ^jj^j sLwj L >j^j l> jj *l5 j^>jö^ ^jLjIj ^£^5-0 ^^lîjL-ûL — N * 
jji 4j Ljaj'iL aj ji j5LL> . öj^j*} L .^j-^5ö,5jûjlJ ^SLJ^ jjj& .. j <cjj j 

. ^SLJjjJ j LL>aj t ^j û jJL* w 
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^jû^ûjjjL t^jjj^ûAJj jL^L^-jj ^jL-oL <L j^>jûi ^jLul j ^jLSûj^-ûL \ 

t^Jj^ * jj J -j~^- a j-^ t^- "— ^. -‘■* i 
.jA>jöi ^jLjIj /jö«L>jLjIj ^liûjL-oL dj ûj^jöjI j ^jjLi 

j ^ j j-. n ..,oj-5 (^j ^>j û i ^j Lu I j ^ ^jl-o L j-jL^j j5* ^j j j * t * 1 j— ^ j L ^wL 1 LL — V 
*L LL j CRT ^£4—. L i—L . LwjjL jji j^— ^LLöi jLAjL j jjji j ^ »û jû ^ 
r ^aj t LL ><0 (^^l-LLL aJ ö jwj L CRT ^<lLLl <lÎ j I L j LL- y lLjj .LL>Aj 

jLS'a r uLL>l> fitj^j j _ww-oj -5 jj ûjL-Sjj-j> cj ^t^ûjl jai 45 jj> LL>^j ^^-LLL 

. û j -*-yJ L 

L ^ j L Lw-yjj-S* (^^-LLL i 4 J jOjjj LL>aj (^^— l L-L ^5j j-S* ^jjj*jlj> — T 

( a-Lj I j^ L j jj 0 j ^lLwj I jJ LL-y ^ j I jj aJ j 4 J I jj ^ a5" a> jj ^5" ) t L C D 
Elec- ^LL j (^£j L ^ L-*j*>L ^ ^ll LL' . L E D j L ^jjj l-LL » ^ ^l LL 
( . cuajb jj^LL j ^.LfcaJljf) troluminescent 

l5 Î4j j ^-5 j ûj t jjû i (jL dj I ^ Lw-uû ,5 j j fi ^j öj 4-5j ûj (^j I jj j LSL_wu Ll — £- 

t J*^ 4 ^_yJ ^- 5 jûj ^£ 4 -LLL j->ûi ^jjAjL ^O-uûi j u u u^Lftj ^£^-LLwU .L- 5 jÛj 

RGB .caLwlL 


l-^jûj jlj> ^-5 CGA 1 aJ jLjjj j LS"L-u^-u-3 I ^-5 ^j j t5^ jL a_lLL ^jjL5" û 
a5" j jj j < lSLl.. q ^EGA jL j- Ljjû^ l_SL ûj ûijLL a5" EGA .c-jLo jLL-j 
l-SLl j V û 1 <lS SVGA j lSL’ö j öfijLu <L-$" VGA . j- -*-JjJ û - t_SL ö J V û 

j (Jj-4 — OîLtÖ^Jv J jLS»j*^-l> ‘ jLSL_jl_j (j^L — *\ 

^jL5*^^j^j jj—o^jfc j O jj-> I J j a-ûLaiUaj ^j ij— S ö i Lo L jj ^--S^ t jj^->jûi 
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• J 15LL ^ jj> jj^ ^ 

5 RG B i^£dJjj LL j u ^ Sj i^£dJjj Lyw jl j-U a} Aj.dJb ^-ojl j L> ^ ^ 

. ^£j^lS1j15j ^j^^uj j U ^SLsl ^ ^^LLw jlj-u aJ ^jaj^ c^LujIjL> ^ V^ 

• d*>^j ^^LiLL ^j 15*6 jj> ^ 

Ijl_c.Uj_S Jua>- 4j ljuLS"a_3L> a-^-u^'L ö jaiLl> aj luL> ^jZjSjlS -û 

• l£j ^? 1 . ® "^ J 

*î 4-^-U> jjJ^J j J jJ JJJfcjjj 


î a^\jj 4^«j L> ^ j ^^ j L> ijJjjJjj !j -V 

^ A-wJ> j 4j ^L — A 

j LiJt- w o j jj^fc LîjS* d j-mj ^£j4^j L> aJ j ISöj^l^I j ^D j -w- u LL ^ 

• (j-u-u ijj^ j ^^«jjA^j L> ^ Lj^S* ^j^^j L> ^ * 


135 





<X*L> <_rL* 



i5 ) ij^îj 

*J *jl jaJ » 15" J*» a5" 4j*» csî> cP** j)j Ol> c>" C s^-'*J cîCRT 

4U L^I^iSj j>djb . jjj^i l j Clj (l{Lm j tjjj ««i) ^ jj ^4 < $*6jA «» 

4jI^Jûj ^Aj 



(E6) 

jlSLLu *i" cA)*? 

I *" UbbJj4Jb 

^Lrj-S - *J j LS>j*_l_S1j L5 *-S” ^jjj-S 
• jîrJrt 4 * li cy'^V^ 



-w — — j— r »■ . 7 — w - z — 

*£J* — c cp ** ^jA-SLjU 

“P> Jj—s—fj •'*) Û!— Lrf ‘ j 

cTiP 


(E8)^*aj 

/— i jj'ss j L5 *' ...j Lj &jaSLI> *J >J s . Jm i*j 
*J jj jSjtj >£3dS *j |.*3*j . ,jj ^jlL 

•• , I » •* » * 

'c^ 4 i - l - J (J* 1 - ) i J (J-"0 “ ' 
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(E1 ) 

(^jijLî (jJj l - - S»J*-J J JŞjîSjjS ijyJLJjJj j(j *-5LJ 

jjj *-— L— • . 3 j *jj . — jjS* JjdJjii ^jLjlj 


■ûp-t * 4 


_? jsi 


cH cr 


i^JL 


(E2) 


cS**î) 


j( i.i * » jjlj*. *j cS*jdj*j^f *5 j*iLL *aj 

cSLJjl-S L£U*»JjJ J Lj **»4_>4— o Jj jû Jû J 


(E3) ^*a, 

bjAjj * » X>j5’ »aJ t^jUt l o ji . w^L ^4 _mw Lww 
^jZiAljAj jL_34^J ûj 44<b b4j( * j( IjL> 

CpW jjj jl &J— * J Jî* J ûîrL-i^ 

.^jaSsjJsj 



j*j4_f (LCDJjjU Jl 

J tjLsj jjl jJûi < ûjl jPwJ w OjAj j * * 

. jA^Ujöi jl^4wJ4ujlj Ûj4u5lj li' j ( 
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t jZJ 4 jI J JJr*^'j 3 ji '^ir^JJ J 

djdS’&jA J J*m*Aj£ jL Zj ^şJ j / & J J tfj” Jj i ^*Jj^**l 


jp*- 

j-^v 1 

Jjr ju 

V 4 fJ 

ii l i :■ i ^ L ;i — i ,4 ji*- 1 - 



u ,'J*j 

ll.l-Di jj|j jjjJ 



J'il** 


u*- 


j'J 51 

■ 1 -! k- >1 i i • 1 1 ■ 1 1 1 1 i K. ■- « i-- rn * jtCw 

■JjJJSi* 1 - 





ALJ;A£» J«>5j 
jtSAuAjjj 

jlS4&j»> Jljjj 

2 ~« 1A ; ^Aj 

jöi LÛAj 

1 


320 x 200 

4 


640 x 200 

2 


320 x 200 

256 


. 640 x 350 

16 


720 x 400 

jr>»" 

IBM PS/2 ;<U jAXO jS i jUi 8512 i 7 £aJ4j jAÛLm 

^ili^ 640x480 

256 

IBM PS/2 jAj^uj^S 8514 tT^a-u; jaûlû 

1024 x768 

256 
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(E9) 

t r :# j’— »■ (ji*oO 
1 _ ( jUji' J iL-L jULuji 
Ia S : £ .1 > jt » 

jW (ji # J^*J 

.*j*» 



(E10) jtûJj 

j L Sbj j — _ 5 1 j Li j L£j ■ .m ^j L_o 3 ja£j L> *J » £ j .. aj 

(jLj£ ^ 4 j i tjl> * ^ I 'jj ~ * (O^uji J^j I * *' 4 j 

liJ j ? I~ tAr* C** J ts'l— ^ #J -ê* (iOL> J»** 

jL-uij^jL> ^j!j-j- > »'S"aj t ojtj tSn > j_£ jiij joL L> 

•*=i)’j> 4 jjj 


^qplpfp^ 


(E1 1 ) ^4CJj 

tJ4_îji Aj ^jSjj^J 4 ji*jJUjji 

.IjujLjj 2/24 jjjbjJ (—ji 400 

Y “ 


(E12)^43, 

^Luiöj jL> jAj^L 

JJ ^ ^ * > J- <t ^J** N ^jLjJj 

JJ*i t#iW’ 

jj JTAjjIjAj i j-JsijS jJ 

^jjiStSjtj J jt± 

•ij' O'- 1 j* 
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aJ j^j-jwwûj_S* (^AjLoI jSjjJ jAj aS lA^IjJ ^Jûi bjAj (^jjj^jL 

aJI jjj ^ajLoI jSjjj jaj aj\j i jo* L5" 4-S* ^4 jL-öI jSjjj t j^j Uböjj^ . ROM 
^Jjöj 4-» «ll»ûj j^u ^^sjjS 4jjjj<ufc .jL RAM *l) jU-j,$ jLjLS'-u 
^J *Uj L ^jj04j 4 j Ljûj j4j 45* (^öjAj (JjJb4j Lfcûjj4fc • J ^ j^ û ^ (^J L ^S*ûj<L-u 
^jUij ^jjjm^öS j L-j 4 j I ij<0 ij^Md j_S" jL 4 J (J-j4j Lj LS* j»4j j ûj4Jjj«w-w4jö,5 
J 15* I i CPU 3^-^LJ j^j4ww-ulj ^jIjJ U j^j^-uj 4J ^jûiû-Lj L ^-*JÛJ . ^jj^jU 
4. 5* ^ûj4j jj 4jjj j4fc ( Ijjöi jj t » 3 4i CPU 4 J jjj ^^Xj L5* 4^jj>) . L^j 
L U d j 4— w 4 J ^jû^ ^jL ^£«Lû jj4j 4 J CPU j6<5ö-^jU (^Lûj j U ^jLul j 

(^S*ûj4_ yj ^J J L^ ^ÖJÖJÖ^ 4 J 4j Lj ÛJ j4j 4^-J j> . jjj^-jl ^ l-L-wSûj4_- <-w ^-»JÛj 4 J 

i^ÖJÖJÛi (^JÛJ jL t ^Hj^i ^Lûj £gjjj5ûi jLwL (jJûi J-&L> j4jjwwwûj-S* 

^-L ûj jj j^* ûi jLJu jûiûi (^S*ûj4-»-u ^-L ûj ^û-LjL 4j Lj öj j4j 4Ssj j> Lûjj4fc 

.jÛiûJbjL 

^^■^4— S^ ^£>54j 4jj— > j tfU-« 4 J jûiû-LjL ^j^Jûj j La-w-i I j C-SL-J LS* 4 jIj4-S* 

jLoûjLoL j-L-LL 4-S* l^jj LSjjû D^_ oj-5* 4 J ^jû^ (^5*ûj4_- -w jjjû • jjj-^ûijûjwLÎ 

. 4 -*jûj 4 J lLmj ^3ûji»-w4*ö ^»4^ (j**Jj^J t Ûj4-ujjJj i j^Lj 

^Liûj 4 J ûj 1 > jj ^xlL' J j_Jjljj4Jk j '^SLl 4 j ÛjJ 4_ C- ^ûijû-LjL ^-o ûj 

4j 4 S* 4jûj4j jûiû«Lj L ^Lûj 4^ jj ^S jûj (-^-Î^S* (^4^-0 ^^J j LSjJû .^Jjj-^J^J 
. 4-wO Ij I-L5 *ûj<L-u ^jm tJbj 4 J ^*^4j ûj4^Jj*jL 4j Ljûj j4j Lûj 15 ^jjjj^j ^- j L4 j 


l^jlSöuuöj öJ ^jlûlj 6 j qIujjöJI jjj iHjuujö^ ^jISöJjjw 

(^jL-jIj j4j j4Jû I Jj LS*4-Lûj 4 J ^jjLjlj 4j uU-L-) > 4-Ş , | jUj CU»-«ûi ^j LSûj ^ 
(jLjjjJ j5L j-S* 4-S* 4jû j-JLU -L»4> 4j (J^*jj4j t 4 j û j LwL-w_>j û ^ (^jUulj j jI-LXj 

4 J IjJjjj 

d>j4^-J4Jû 4j jL J>jaU*-ul J ^j-LwJ^Sl j U-wjû^ ^£ûjJL-u — ^ 
.Direct (Random) Access 

.Sequentil Acces ^Juajjjj ^lJl.451 ^lll-uû: (jûjuL -V 
4jjjjî jj .Indexed Access û j -w- u lj-uû^j ^,- L Lw j I ^ -w-w u û ^ ^û j -^- u 
^ o L"-.u û - j>j4U»-ulj ^û j -w- u 4j (jj û ^ û -L j L ^j- -j ûj 4 S* j LS*4^— w- o ^jJb 


144 




^-Lûj 4 J jl5û jljJJo j4j j-s-woj5* 45" (^4 w-u4j<Lû j4j 4-ULi û jU) L 4& 

4S* jjj-^»-)L (_^Jjj> 4 j ^JÛ^ jLS'ûjI jJlu . ÛJ^wJ^L jJj4*-u4_) jU 4 LSûiL I -Lj> 
(j L j i ^- 5*1 - ^J LS' 4 J . û j ULJu I Jj Lj Uu 4 j jj-j 4^j Uj I lj - j j 4 j 'J ;. v ^j 

. 4j j l> j4j UjjwL ^jj4— u ^Jûi Ûj4w» LLj4— u^j 

^jLS* IjJLS'a.L.ûj aJ Retrieval Speed ûj4i;Wa j<l^4j^IjJu> -> 
jLS”û jl jJuj ^Jjj-Jû Li (jLLlS' ^*LS* »ulj t Access Time (jLwj45 l lu-uû^ 

^j I j^> t (j>û,5ûjjj4j 4*ö UjL) ^j IS*4j L j5" ^£û jJjS* 4j 4 S* 4j Uûj 4L Ll ij4 — u4j j 

jjjj-1 U (^jl^-y> (jLû4^ JjJ j ' dŞ I jJ J L-uJÛ^ ^- J 15*) ^J l^^> ^- ÛL . ) 45* I j-u^ Uw-uû,5 
.^^uû^ U I -U IS'U 4 J j (Jj4j 4j Uûi CPU j j 15 Ljûj jl j^j 
^-^uj-Uj (Jû^jj c yL^-S'L Jj (Storage Capecity) jjûj ^jUIjj -V 

jI>j4j4_) ^jjûi jLS*ûjlj-LL> L^jrh J jLSöjIj-LXu ^-)4-Sjjj4fc 

. 4j4& ^j-*-»-uL ^j-Lûj j-*JJ^ (^J Ul jJ I -Lo LS^U 4 J 4^ (^j-^J 
^j^ÛLo^S* I J-j ûj 4 J i^£d&Şjj U t 4jI ^^*-uU j jjjj t £A>Şjj ~Y 

. û^w-u U û j 4 j 


J^Sîi^ 0 ^ vyOutu*. (jjjû j 

^ûja^ ^-j ûj I^^5*L t jjûi (jûu 4ul ^ (^Jjj-S* jji 4 j I ^j 4 j j ^wwQjŞ* 4 J j LS'*L jûj 

^j I jJ û i J J LL - L^u I jL^ (^j 4 j 4 j 4 ^ 4 >jowJ ^j j 4 u ^ 4 ^j i j 5 4 J 4 S* 

LLoûi jj 4 jL <mm>jj£ jj^ 4 j 4 -*jûj j» 4 j ( ISLjLS' j L 5 ^ L CPU 3 ^-^^J j.^j 4 U-»-ulj 
jjj (^jjj-L^J 4 u û jj 4 -d ^^Jj^ jS^ 4 J 45 ^ jû^û-LjL (^-Löj «j»öjjii .ROM j RAM 
( LSL jLT b CPU Ja^aJ >ja_Uulj ^jl j-j U 4 jjj j 4 Jû ûjjJ L (— SLo j^j 4 w-u 4 J 
(^Ssw-uû j j_l_- U ^jSLl jLöûjLöL j— * u ».»wj l 5 *ûj j 4 j^ .û j ^ ^ U 4 j ^jw wjj-jl 

.jûiû-Lj U (^-*^®j j CPU jljwj 4J ^j^^u^^U 

3 ^ 5 * 4 ^ j>j 4 w-»-ulj ^S^Ûj^^-u (^-*^.öj 45 * ûjûij^Jjjj jL-ûûj 4 u I -LJL.L) 4J j-S*ûjj 4 fc 

I i j 4J I -L i ijj ûjJj 4 j ^.j LS* 4J ^jj û: j L_S*^ Uj 4 j lLL ( LS*û^ j L-S* I - C P U 



u L> u-S ^ jS-Ju • jju— 5 jo jl j ) ■> uLj L jL j4» ,.*> 

i>*3<u * L5L> ^Lj jl o, 7. _^«o j-_> j<uiS j (jj—> jLLj L5*ûi jj— S j 

. j\jljj ^jJ ^SLuj-**) ^-Sl*>j4-ûU 


9^960miI J jLil j 6ci QlÛu&S 9J olSöjd^d^ijb 6JLi6j 

* « j I j öjuljU jj-& U j\_il j— >öi 4-S 4 jA^ jOöJUjL ^-*jöj jj —> jji 


>D jji ( ^ «<« t » ) U-C j_-û ^j LSS_***-0 I ><lS< 4j t L5 \j ^j Su_*Jj Lul ja_) j l o, 7 < ^ 

^>^S L> I j ^£^>,5 ji ^ ^j-^aj ^,- -*** -u L*-C> j--û ^- j LS*'^SLm. q ( ^ ^ub j ^- j LSLSLm- 0 

(F1 c5^b^) -l5jLjIj M byJ4-J j y L.J jLjL? jjl* £V 

qIS6oujluIjlC^O 6Sjuulj^ 

^J s^qj j Ş . jj->jd**i Ij ^jûiû-Uj L ^- -»J fij J L jL^-mmmJ LCj-0 4S_**_ 0 
jj— sLûIj— S” ^- j I j4-j (_5 öj uS L jL ^,-S „* * * j^L ^Suu j L ^um ^) Llc j_ -û 

jaj^ j L uS & ^ L ) .ûjI^mjjjL ^-***_*j Llcjmû c< S *Aj ^ j L> jj aS j>ö,5 (^ljS* ^i_j-**i ) 
j^u ^jSuîl> . ((jUj^ jLS'aj I -lL_>m-uAj j j_)-L*j ^ijl**)S <J *lS* uoLo jaj 
uS . jJjS " 5 « ^- *** - *- ) Ll-C- J-Û Aj ^Jj—**) L jL ^jJj-M^ jûj— w -w Aj L w m.) L-C- j-û Jjj L 

. (-SLwww- jJ A-*-wjjj (_SLJ l> j <l^ 


QlS6ojuajj[i£y ^Sjujj^ |5j9P 

^_ *** -u L-C j-û j L j> ^j LSL-*j « j <Li I -LwL* I j aJ ) j 15L-m*a*-*j L.C j-û <^SL-* j - *—wLS 
^S-uj^ ^jjj-L”öi jL*-jj * jL^SL ^**wj Lj-û 4j S'û^ <SLj> >*$u j\j 
j UUb jLjj>jljj> ^öjIj^J ^S jûjL*j ^j 4jj L ^SuoLû uljU ( ^-***-_) L-C> j-û 
jL ( ûj^JwLöi j L l*> L ^)4>L 4-S j^5jj>cj û-Cöju . jjSû^ ^>uS j3j ^Sul^L> 
j Aj . juSI i jj L*j lj ^j LSû ijLLû L j^ L-« <Lj<L>j LsJ i ^Su û ijJL** Aj J\j I I jj ûi 
ju**)L L LSLw_) - >aj . *_Ss-wj - j-Lû - uljSL ^jLulj öj^LûL 

S_***-0 |>4S4j (j^öi ^jIuAjL Ojj-S jji <L) jjl jS Cmujjj^ jL*J*J <lS ^UoLû j<L 
jL *— Sw**.o ^jjjJo aj <lS ( j-ûjL j jS-*_w-u*^L ^oLû L <L-S j LS L- wwi Llc j--û 
<lÎ <lS j LSa-w*a*-*j L-Cj-û lSL-w 1 - (F2 Ailj^) • jjl ^■’L ^>jU ^^SLm-O 


(jŞ jJj aJ jSjjj> j Mm* J I J Lj aS jSu_***-*J Lcj-Û U*-J*J jL L5LIj ^- J LSL-*Jj Lj I j 
. LSjIj ^jSUjLjIj U Cwuûi jJjAj.Jjj ^SufiijlL-wU ^JÛ^ ^S (jûiû-UjL 
^Saj ûjmJLiim.^ <l j LSLS—mmo L j^jjjl j-jöi <l_S <lj ûjC Lcjfc j_— jû j j L5 L_j> 

I Jj LS<Lw-*w*j L-C-j-û C*Jj_*>« lÎ > L 4j ( LSjIj j LS <L-*jj L*j I j Aj j Lû J w-O - jmjJjAj^jj 

^ ûj— <_».*« ^jijSj^S^Swj . j LS a-^jj Lj Ij Lj ^^Sj j>j C j I j ^S u cij-m.* aj ^jSL 

II . j_Lû-C*J ^L*>L CmJÛj-*J ^ fi>j— <-<■*) j-L)Ujjj j->jC*_*jI J ^y -** *i <lSI ^-*J C-w.0 - 

c*>ûj j ^jjuL>ö,i o3o ^Sj*j LS uSuj L*j I j u LL-*j4-S Cwuö^ ^-Cujjj j j*_**« 
( c*-j-*>u ) ^J_*>_**)U ^SLw-w-u LS ^ ûj— *_<■*) cSûj j>jUlJ jL ^ û j — i w-*« .^jSöi joo 

^jSu*jljjS Jj-ûAJfc j U*U <LCwu<L)<L*û ^S ^UjljjS jU LL-*J^S jJ j ^>ûi 

Cwuûi jfij ^ «*) . jJ 4 j L> û i jjj ^SLj LS j-uûjLj <LjJ jL& JbJj jL Ljj—C-J*J 
^jj*w) jj_sLI jS ^jIj^L cSû j j>jd**)l j L >j__**) u j LS a-*jj L*j I j aj LL*1j<S 

jS-ûSu jUk ^jl IjJöi Lw-*j 4j <L>û ^£U*j|jjS jAj JA&j Jbjdj jj ^j>öi (^>1 jS 

^£^Lw>ûj ûju* ^S ^^-uL uSul-wuuû ^jjj_**i aJ j ^jS-Jaj^ ( LS_*j ) ^S^jjjû^ 

.^j4jL>û^ |><S jLL jjj 


qIS6oj^j6jjjj 6JLLd 

jL j*j Ls ( jlj j-jj_S öj<Sj*j ^Sj^jjScj Ja-ûj-S) j LS^_^j A j^jJjj <lL L_- 
I jjIj^J <S cScLU jL cLw-uj^ Sepuential File ( .^jiJû-Cj ^jLslj ^cLw-uj^ 

cSL-*jS ( j^S^J ^AjûjJ^J 4J L> jljJUjS ÛjS-Xj ^Sj-L-w 3 -L)<L>) jSfi)^ JJ-S; 

JSL uSojjL ( jcJû-LJ*j ^jLulj jL-_*Li) j L ijj-Sj ( j^jL t—SjycuL jL 
( Lûi jL*L-*j jLSojj-Sj (^jl j-^ ^j Lfc jL jl** lJjj> lS ^^jj_Sj ^J_*JS 
^jjLSûijjSj j_i-*iij ûljL ^Sjijj-Sj u LLLuS' jj • jjljS ^-ûAjjjj 
ju**iL ^jjj Aj j S<U*j-L>4jjjj lL L jL L** * ij^ . ûjU*-*jl^J jS j L*-*J ^jj.> ^j**-*j 

. ju^-Sû D Aj^ j LSlS_***- 0 j L * ^-***-*j Lcj-û ^ -jj. **i 


(Direct File^ 9396JLU1I j ^jlS^JLili jli ^ojuuj^ 

I- j->J Ul_**) Ij ^S-lL L_3 L SuijjSj jA^ ( j LS<L-j*j JjcUjjj Lj L- S û jj Ajfc 

aj jj> jû j jL* * « u ^JjL ^j So jjS ; SL Cw*jjJ*j >**Iaj ( u aj^ jijj-Sj ^^SuJlJS 
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ijftjöûJbbb j6ou6j j jijS Q jö3 
I Aj IS 6 > jljuul x'i l 'jLr Q jO 6>Sjuj^ ûJ nlSöql j Vi < öuljjLûI j 

•• •• V •• •• V V **V ••••* •• V 

^j-JjJ ^J«u>0-tj4 jL ^UjJ- ^- wwJ LS' i-Söj J IT 4^yabu l LwC j -0 aSLuuJ u 

^£jl j L> ^>*^4j i j4wu4J j LSL-Uj LjIj 4w-wu 4> ^-ufe I Jj Ly - j^û-wujji ^j li' 4 J 
^wLut>ji^ J L LLww>t-w> jU 4 S 4 I .0 ÖJ^J ^J«-w>î-t-w4 J jJ-L-u3 ^J iS^O-wwU li* J 4 S 4 J 

. jjjSo ( Format cjLojJ—s) 4 lj ö^LoL I -l-wwo 4 J jLS^S-ww-o ^jö^ ^jLwJj 

a _*— ..«.'! j aj jLS^-J-cjö j^j öjjl-L— (— 5"öjjjLfc . j,5j-S öiL-oLj Aj I j j^jSL Lojj—s 

^S^j L ij <L) 1 jjjSu (SLL& ^jo IjL juuJlj4 * jjjji'öj ^jlSLLfc ( 0 jJg,..wwo ) 

^jjjiöj jLu ^ ^jj L jj-C4> ^j 15"ö j 4 0 j JL»-».i ^j 4 jj L öjL ^>4 j j j^«j LjJ-9 

^^S^-wJJÛJ ^J AdJbjdj j-w-wL jJ ‘■SjjJjjöJ cSöjj4&) .jljji 4 I j (Track) 
^> 4 j 4 -jij aJl(Track) ^> 4 j 4 j,Sj--SLwwf 4 _>L j 4 j L^L (jljjo jljjo 4 jLSL>ö ,5 

Lj^-w ûji* ^£4 j 4S j^-fc 4 S ((Sector)) cjj^S cj4S 4 j jjjSö,5 ^jw»4ljljj,5 

4 ^jj J C-^wwu 4 j I j ^*^jj-j4fc ^L- S^S-wwJ ^ j4S Löjj4fc . Öj4- L-JuO twSLw-w. 1 L 
4 j ^öjl jSLjjj-S* 4 S . (Side) 4>V jji (^jUjSöi ^wJ öj4j ^jjljS ^wwu-wi L-Cj--o 
4 *^f ci" L> ^£jJ J-i” ö j ^- wJ £ş )\ ^- uh - w l LwC j_«0 4j C- S* 4j J^S J L . LJÛ ( S D ) 

4_S" twSLuSLww 1 - j Lo jiLo .cj: (SS) aj ^4 -SöjI jSLjjJ' 4 S (Single Side) 

4-S* ^SLSLwwO (^j^lj^ JJ,i ^«w> jSlj lS^I jr^ jS* Lcj-o 4 j ^*^JJ-j4fc 
l-SLwj j 4-S" J 4Jfc - jS-Xj j Lo ö j Lo L j— S" ö j j 4& i ^j 1 j— S" ^wwt— «w> Lc> j --0 4j ^£*S lS* L 

^jLLj . jj—L-5 jjj ^öjL ^joCLjiL j4 . jjj-Söjlj l«L>j->4) CuL j->jj4> 
j jLSLjV jLj t jLiöjljjj 4 jjöj L^— -u ^j Lilj 4 J 4-m-ujj ^i" jLiLJJ4i ,, 
öjIj-Co 4 J 4-wwjjj 4 S 4u Liûjlj-Co ^£-L-L-9 4 . j(S4j4S ^öj Loj 

4 J I j j LS^S -wwj j ^jjL 4 J jLi"öjljoj j L (Track) ^olj t jLSöj4icjöjLS4 
L*4fc ( T * * ) jl jCJ 4 J I-LL5"öj4uj 4 SL 0 j 4 J öjljjj ( N * * ) L*4fc ( T û ) jl jCJ 

jöj^j jjj LC-CLi ^>4S . ((4jl^jj I»4j ^wwww/ jjj J-S"L O 4 L 4 J)) öjljJi ( A * * * ) 

. ÖJjJ> jJj4 yU 

û jûj jj ^S^jl jJL> 4 j 4-S 4 SL--O oS" 4j—o 4o j i I Ju LSLSLwu-O j-wSj ^£jJw-oL 4 J 

4 J L" 4 J j-^ j L jjo ( A * * ) L 4^ ( T * * ) ^j I j 4 > o LSû ^ 4-S" ^j-Cjjj— wuö j 
V £- * * jl jC-j 4 J I Jj LS4C>4w« j L j j LSöj4jo 4-SLwu.O 4 J . ( RPM ) I -LS" 4j 4 ij> 
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^S-wwO jjjJj-Söj jLCo jL-uL 4 J (^£öj4 j44J 4 jIj4j 4i" jj4u_> j (jL-wL ^öjLo 

. 4*-w jL j4jj 


O^öXuwi l^9i9 

^ 4 jj jj 4 J J j-Sjj-J>CJ j^j-Jj— S ö-LCj j Luu-wwLS-wuJ j 4 -S" 4 j LS-wu-O ö j j-J> > 4 j 
^>- wwi A 4 > 4 Jfc j L jjJ>j I J j-> (^&jlj^-i • jJi J LL I -L LS" 4 -u-t-w-> 4 -L Öj 4 j j-u-u-oj-S" 

jL 4 j 4jjJ> juwU I j 4 j 4-S" i (^S*4 j jIj> j ^C-wwJ ) ( jj i »o4j 4-S"L, ,,'! *») 4-S) 

j4 . jj j j L-S4 j 4jI j4j j 4& ( 7 .t* ^ t 4-S T / û . jO LjljL^) j ö j4j2— u— öj4 
4 S" j^j-U Öj4 ^J^j4w-u .4 jIj4S"4jjL ( jh.S ) ^öj-wt ^j 0 Jj LL-w' jwi4ljLoj 

i jjl Ij-wSIj 44-LjS jlj> 4 S L 4 S -0 ^S4öjL 4 ) LS-wu-o öjj-> ^»4 ^wuuuljL jj 
(F3 ^4 «jj 4 I j^j) . jjj jj-uwj I -4 j I j 4 J jjljjö^ j LSaSLu-o 

jlSöoSöuuj jli jlSögöuu öSjuj^ 

^oLo 4 ) 4-S t jjjj L^SLwj C*>4w-u ^SLuuO jj«L>4> 4 ) jLj-> 4 j LSL-w-O >4 
4j LSLu-O ^>4 I - j i w w i LSöjj 4 S öj 4 j^uw--o jS j j LSLSjjj^cj öj 4 j-.«—w 0 j-S 4 J . uLu L 
. jjl j-S jj 4 j 4-u-wu 4j ö jjL — *j jjjj4> 4 j (Disk Pack) *— SLu-o 4 jCwu 4 jcio 

^jLujIj /jöijjjLolj (^jl j— 0 L j LSLSLw-o ^jj-L j jLS"öj4Cj 4S«ww-o 4 Soj> 
4 jj4 ^£«Lö jj 4 i j4S"öi jlw-w’ j->j 4uu4J 4jj j4Jö . j\S»-uJ LS 4 - 0 jj»wSJ 4 t jj4>jöi 
4 4jlS j>4j 1 4 S ^jj ûj4u-u>4oL ^jS ISj j 4 J ^jJöi ûjöjö-^S«CÎ ^£4S"4 J 4 S 4 J 
. öjl jS j l> j4 4 uu«4j 40 j4 jj 4 S ^j>ö^ C-SJuOj-wU 4^ i Öj4uj-wwu4ö,5 j4j j-u«-ojS" 
^Jöi jjjjj-wuöi ^l j^> 4 jjj 4 LSLuw-O j>4 4 S (^öj 4 j44^ (F4 ^4«JJ 4 I j^j) 

3> J jjj J-SL i jJjol i Lj4-Ûj40 ^J J jIj-S (( ^ +-u&-£ , 4 )) ^JjjIuuu-ul ^^JuOj-C 4 J 

^- Sa,. ûj-<-u 4 j Lu> LS" öj-w^-j 4 J 4 LSLuuo >4 j .1-4 jLSLo j jLjL 4C- u>4 
cS" öj j uuu ’ LSöj 4L> ^Su-uj - 4juwulj . jjj>öi J^j 0 jS" 4 J ^j L 4 Jö L 4Jb 4 1 j ^- Xl - 
j4 jLöjj^S (^öjlj4S j jLCI>4wu j4j^J |»*S4 t jjjjjjSöil j j LS^S jjU>cj 4S«-t-uJ^ 

.(^jSU ^j>4C> ^jLwL 4 û> j IS 
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((Hard - Sectored» jl> ^oL j<lS j (( Sectored 

.^JjSo l£jLo öjajljaj ^jjlji dS" 

. t-S— ftuO 4 J jSjÖJ t-S-J^S" 4 J j4j ^JO lijl j-0 L) 4-ûj4j ^jJj&jJ J&£ 4 J 

^S^j^^-o Lj4j j4j*^ 4J (jL/öjLj— 5 j4j . (^jS-) ö^L-oLj 4j|j ((CI^L-Ojj— 5» 4-54-S-t-w-O 

i»^j . ( (Format» 4 jL-ojj -_9 ^j-u 4 -S 4 — .oLj 4 j ^jL 4 - 5 " t(^>o£>jjj 4 j $ j a_ *_*j 4 -— j L 

. LSo ^-CajöjLûj (jlS^jj^S" j (jlSöjljO ajjuLjaj 

(^S-JaS J ÖJj£> jL^J ^jlj^j 4j 45"L-fkLL> ((jl j- 0 L 4Lt^4wu» ^jJj^Uj^S l£jCL-U 
^jjjt^-LL ) 4-> ai' 4j4jk t-SLL>j-5" c-Sll>j 4-5" j^jfc (^Löj^— jj I^jaJ . ^j-wS Lj cj ^ ) 


• L£ j5Lj ll Lojjj a5" ^5-mj^ LS'U 


I ^4j 6 j -— w j4-î . ^£jSo j L ^ t— S— mm J 


^S^jöj j 6 ^Ji-LLjj ijögJuûj 

jj Lj ^jöjI^ I -lS^j 4 S 4 J j ^J 4 S 4j L54L>4—u j5Lmm.o l£^S4j j-> 4-0 j LL- w ^»4_î 

l5 ö jLojjL^ ^j LS'û j I^j- I > a 1 ^j ^ . .1 > jJ . ^j.wS ^ ^j & j t— S-J 4 -S i Li-w j i—SL-SL-MM-) - aJ 
IjloLS'L J . ^j^jLoj j^j LS'ijî jw-J— c ^j L- 4 SL 0 . ^jj^ 4 -L 0 j LSL5 L~j - t— - v—lS 
j^jfc . 4 j 4j& ^jLjjö-lllL-u ( A * * ) ^jjl - *— SsL5s-»-a-0 j^jfc ^j Ll> L L jlju^ A * * j^S 

^jjöjl> jmmmSsj ^jj5j jAJ^ ^S t OLL ’ O ^ju^jli ^^ojS^ L^t , ."U^TJ^ --w I jj ^ 

S ö j L- oj ^ JLLLi 4 —i t—w-uO jj . 4 ’’ 1 L jj J-j aj> 

. ^jjjS-> ^jL^ .sjjSj lS^j^O-9 c-S-mo-o ^jLlL l£&jLoj ( j ^ ■L-wmLwi-u 


OlS ftA ... ^jSl^ ^bl^J ^ijS-.jL.i 

4-0j4j» JJj&jUjaS Jb jJ^+U 4-1 (jS^S-t-w-O t - jSnLj jLoöjLoL jL-OLj j5"öj jAJfc 
L^fij ^ I** 1 4 J . jJöi j-uAjI i ((jl J— oL ^-L->^-t-U» l£ -L 4— jJ J 4-S j-Lw-u Aj (J L (( J I J— 0 L 

^ (-SJJJ ^ 4 S 1 4j4«& t-SjLj^S j^jfc jj t-SLojS j4jk t lijl j-oL ^Jj&*u jA& 

l£6^Jj J öjljA__3 a . ’’. ^ 4 & I ^4-j LSL-u—O $jj—> >aJ 1 Aj 6 L_S" Jj j L (^JjöjL t— S sjJj 

öjj—> ^»4j ^-LwOjj ^j Ll j-j l^-’I jûöi <oLL-wûJjb 4->j-> jAJfc .^j5Lu ci*öj jLS^jj^S" 

l£ Jj A—* jj<Li" jl j-oL 4LL->4w-u 4 j jA-S" l5sL5\-w— O Aj j-C jj . jJ SL ^j L i 4 j LSL-M-O 
L * ^ *\ l£4Söj4j jtu ^o j5l i (^j Ll j^j Co L V 0 t £jjdS \ 4 J 4-0_)jj ^jl ^S 

^j ^- j ^fjj^ <5 sw— j - ^4j ^S • ( \ *\ x Y ö*\=i • ) aSjjIjO j^jb jj Cu L 
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<-5L ( £)jj Lj ^j^ jjj AiL-MtLL) -La£>jaj^) . jj\ jjjSj> 4 J l5*4Jj> IV * * Laj^ 
^jLul j ^5j4j 4 S (Acciss Arm) (j-w-uL (^S^jjjbL olj t-SjS-t-uL -L^j> jL 

4jj>öi J (jLtLj Ooi jjO ÖjJj Aj ^-S^Sw-u-O j4— t-u^J ^jJ j-ijûj l5J ( .* 1 1 J J J I -QLj 

(F5j*^> *Jlj^) . ûjlji 

QjjiÛLiötSlj ^jLûlj 6 j ûjlujö^ | 56gJuûû 

l^lS^jJUULulicy ötluu^ öJ 

L^S-j-O LjJCijSli lSL-w^^jj jj fi j LL-u jj^ aJ jl5"<iL-Mj > î (^j^^j (^j- 1 Ij^j^jI i^ 

.(jj5ö^jûj L-^-J^i (j L5 a-wmmim) Llc j-q toLw-Q j^w-uL (j L5 "öjI jALj ^-ujLjIj 

. l£-\j4j jö-L— wL^ l ^ . ^JjJ^jjJ^ (^ûj-wi-u \ 


^S^jöjjjöS i^ögJLui 

j-j a> j— 5 tu_ J j 00 j j L_5o L (jL-SL^— muj^ ^jJo 5"^J ^jöj— ll— -u >^lj 

(J-uAjL (J-uAj -L<l> aj tL-5" goLw-o ^j Li) L t LLjj— î t—5öijöj t— SsJ<^-5" j L5 <^-w5L—j ^ 

aJ ajöJJj j^j ^£>j^ 5" t jL)^j -Lj4j> Aj l-^X^X-5" ^-5 ^£bjJu cS&j tLLjj5"ö^ 

j^j^ (^j- 1 *^ ^jjj ^j töjl jL> L j L5öjj-J^jl jj-^ o— Lwi**... *. h..iu 

tfU 4^ (^jl^ji A * t— S sJLSLwJ - lA^-^I ^ L^l J t 4 j I -LL) u4j OwuAjfc tOsLSs-wJ ^ 

j4j^ . (jUj 5^^ (J-u4jL L O ^j4_5" LOjO j 4- (jLwwJ L5djljJ^ 4 J s5*4j j4-fc 

i»4j Ö-U ^cjj4w-u .(^£j5"oIj I -Uj^ 4 J j^-L-51j L5" jl j-5ujL^ ^5^j ö^jj ^jm-u^«jl>j4-S" 

4 J û>jjöjj45" 45"45—-mj^ l^jJöjL 4 J jjjji (^j L 5öjljji (j L j L -m u ^jj^-S" 4-5 Lî L^ 

Jb'Juj 45s_)jJ> >*^4j t 4- Soj L Jjubj L s5sjJj ^ 1 1 SLjlj j s (^J j 4- 5 

^ij-> j-LL) (^j L5"4jj4-5" l^ö^Ij t ^j5*4j c5"öj (jL5*4jj45" 4^ ^»L5j4jfc ^j LSöj4-L-S1 j L5 
. ISo ^jLo ^S^SLwj^ j<ou^ j>\£&j£ llJiS >j5b 

(jlS^jj^S 4 J j* (5 j4jb l^jLjIj 4j (^-w-uö^ l^-’I J-L t^Swu-O jJJ&u 45 l£&J^ 

LO-uöi j L5^4 j j 4 S" lS^J^J ^JÖ i Jj&Jj*-^Aj£ (^54j4-oLj4j t I5ulj 

4 J LLj 4-5" (jUo 4—5 4 j I Ij ■ j s5s— J - J j m*S\U 4—5 Jbjdj jJ 4jjj-C j-J . LSsj (j Lfw— w ’ 
(^j j-5" l^ j L 4 j 4j4jb s5ol> j-5 LSsj l^jL^ I -L- f^--u s-5 4jj I jj> j ^lllj ^^SolSLu-o 
S oft-» j»j 4 j L^jj 4 -_jj 4 — 5 l^jL 4 j £> j._ L.-L j jj^ .((Index Hole» (j^SLjLi) 
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(J-W^w-WW J &j\ \ $ > <U J C«WW. ’ J<uS Aj^b J LSL- «— W.*.' L-5" ^&J&J I I J-> ^J J <L-C Jj I M 

j LSLlCw-u 15* j aJ ^S” ^ i j u jj . ^jj dS\u Aj &S < ^1-w . i LS' j a_w aJ f I j- 1 L> 

i ^jJj- 5 \j C-SLx 1 . ... j Aj kmS ö j LSLw dj U-CjJ I i I JwJwXj aj r^j ö « jJ A-S\J (J»* >r « <.1 Aj 

. (j<L-C<L> > Aj jA^ jwJ 15" <=SL-wJ : 


QlSögöuu öijuju^ öJ Q^jSjjlSjjjlj 9 jj jSJöJt jöuogJöJb 

&S ^jr^jjj-^^^ I -LSLi \dSj> cSLjj> T*\ * * ^J I ^C> Aj (jLSLC>Uit-« ^wj) 

^ i [ SV .î ^ 1 jJ LSLiSL-uj: ^jjJw <lÎ t j LS"< lSv-*-uj i ^jji-s <d &jjl j ^ > c>Lcû: 

i C-SLw-O ^ &S wmJ LLCj— 0 4j^l j4*ai CL>ö: j>jCCjIj j4>jö-Lj LjIj /jÖ-Uj LjIj 

t ^jjjjj-wwo A-S* Lww i Lc j-o u*S t— SL jj aJ jlS'dA-p I jj LSLc^u-tj ^S-wj^ aJ >*Saj 

j AwJ <— SsJj <L û ^-Çb I .aSLw-O j -LL& jl jCj ^J ‘lS" ^öjAj jli |?CJjU-w Aj 

4 jjjj> ^j OajUa: <lS" (^öj^j uCC C û : (j-w-wSt-wa-O l ^ CC > Aj jjj ^jjljjj— ww 

jlSö-LLfc ^jJJjJ U-j|j> ^J-fc <CLLjJ <SL ^ J 3> J jjJ j wwS'’ <L aJj : J aS" ^jj Jj 

j jlS'ö-LLfc D” CCj4j4-û ^>4j jAJfc i^j^j^Söi ^SLS-ww-O Aj jj ^jLöj^j D” 

<l jj ^jjjS û : C*wjjj: jl jS j».*— flLc - <l ^jIjAjAj ^jS-yjj—u <lÎ j LS*<lLL> <Uww aS-wj^ 
^jJ LSLC>U-« ^S—uJ^ (^CCj-wW »U J Ls-LLw O jS jb jwJ uS— Î aS” ^lS” LS*öi LLwwJj-O 
I-L_LLöj<L 3^S <l) iLLLj<U ^J ^-3j_> j jJJ j LLwj (jjjLC j cS\) öjljJjli ^J 
o<l U<G’ jL I _LOj— Sj LS ^j LS' aJ lSLwwo (^j-llSsj ^SDöjC-C-wJ j— S C-Cu>j4Jb 

J U (^jUulj ^JJjJ Ujl j-> l£J^ ^CC C û: öjCöjljj-S’ (jC4-S*ûj4j j...w^-i.«Oj j'LUir 
^j-wSsj s-SsJJ-LL& I : j <L) j-w-a J-S ^öj<lI jj-S ^_) LSD <Lj-& ><U jAjaJ . j L-S" DL— u : 

(^ jj J-Sö -LwJ <lS" j> ö il J lS-mJjM D ^-Sd-L-p L- Ss-w> LûjJ Jj (^ûj_-w—t-W 4 j lSL-wJ - 

ajlj^j) .^jjjjLu jUj jjöjöJ Jj_SU (Head Parking) -lcl* ^plj-uS 

(F6 (j<cjj 

(jLSö-UL^ aS* 4j4jk ^jLjjL (^j— oC-O jLS"ö-ULfc (^jVjj> jj (jC4— o4j ^ljöjLt-w 
^j AjUj-o4jji j»^j jl jL> j3j lLw-w^j^-o ^ijj-t- w jLt-wL ijlj^j j ^CwJjj>ö: 

<J J Jöiöi Cw-wöi D jUj-> ^j-SjwJ J lSsJj jUJjj>j4w-w<L J OLS ^JJjJj<UjwXj 

j jjj LJ: jj j L-u Aj <Lo j <l . jw-jUI: u -u <l <lo ^C jj-w jA— «J jLS*d-Lp I J— û LS"U 
^ 3 L I lSLlJ L- t-c jJ<u> j<u& (^öjLo <lÎ ^j&: jLSö-lcj^ ^ ■ • - jj : ^ SjSj LS L 

. ÛjCjjSu uSjj I -UL—Jj-O ^- J LS’J J öjCjjSj 


. <Cj U rVV^A * >: jSl : ^j Ul IjJ ^SjÎj^ £ * j 

^SUCjS” Lj<L i jjl jS* (^-LUjJj^S* jl j-ûU 4— ûjC (^ûjC-wJ 4 j ^S” (^Aj L^-t-aJ : jL 
j^jfc D jLS’Cj^— S* (^û’j^j . I::: jLLj ^-S’öjIjJ: ^Lûj^— t-w <l- S” ^jC^ j^S-jjU: 

^j LS’L ^jjj— S û:I: IcSjcj^-. S* j^j^ aJ ^-S* j LS û j <l_'cSI j LS* ^ûjLöj j IcScjIjj: 

^SLlSLw-o D Cj-c j— > .jJj— S*ö: ^jU: ûjûjI j— öL u-< ojC (^jjûc j:j-Sj Lojj— $ 

CoL û N V j I jSsjjIjJ: j<u& <J Oj<l-S ^ j I-lSL^Î j<u& L jl jj: 1 * l:<u^îj: 
j L Cj U V* *\ A *\ £■ * ^L) I jj & : ^» <L-î ^j <u>-c 4-S” t ^ j— S” & - ^j U : c-SLj j <l- S” j jj 

. ^jj^^jl: I: lSSwjû 

L 4-S j LS*4S-. uj : Cw-wAj j U (jlS*ûjdj uSL— — < - ^jUI jj ^- j : jSujU: j jl j— wj 
^jJjSû: ^jU: ^jScj jLûöjLU ^^j & j LL- u i» 4 j j^jfc i jjjj L^^Cj i-SLa-o 
j LS’^^- i-wj: jCS" u^^j^j (^jj I j L> ^-öLS”UL D”C:jS 1 : ^jUIj^* |»^>j^j lSj^ 

• CSjS'o (JjU: 

^SjLulj öj jluiJö>S ^jjSöj 9 CilS 

<l ^LS” ^j_S” L j LSLSL-mj : (^jl j-Sl: ^jL-ulj<u LL-j <l_S Cwmjû: LS" 
CwwOûj (Seek Time) jlj^ 1:1 j: <u >IS”j (Seatch Time) jjj>I:I j: 
<iSLoj: ^SLwU ^jj^jS j-JL>- J j Cwwjj-Cj >*US” ijlj<uSI: lj: <l >’L^ *CJ: 

> >j ^-*--*- 1 jj cc ^jj-j ^j LS” ( j iL- u jj> I :l j: aj ^ j L^ j >— , ^—w <l <l-o ^jIjj: j^-*-wL 
(^^Jjjj .(^j^jû-Cj l:^-S’û-CLft oL. ^S ^Smuj U jj j Aj <uS” C— wjjCj ^jLS”öjIj-LCj 

/ jö-Uj L_jw)lj ((jccc) wS” <u sSLlSL-o -0 jAjb jj j 1 S* <lSL-oj : ^j 4 ^ 

(jj-U<> j LSl jCL> ûj <l. Cj <SL-wj : 4 J »SLj-CL& >*^<l t <u<> ^j < l— > j & jjj l ^ > I j 

. <l ( j L-Co Uj ((^-Ujfc) 


9 CJ A J^ iSJ^J 6 ^ 

OlSftiuwi û 1 ^ iSjLh 1 j 

^j-S (jDû: <l j— S" jAj <l_S" <l <L fc lSLjj— S* jLSSLoj: ^jj-L l - - "■ S j^— t-uS 

ww-wjj I : aj (^>-Cj lS*^jjIj-> j ^u-j ^j LS* 4 ^— woj : . jl JCj (^jL-jlj<d JLwl jU 
j ^S" . ^-S” d^-wwj : j <u-w ^CC-W> ^£j Lj I j aJ ^^j ^ j^j ® ^ l-C. ) 4j C jS” ^j 

jj: <uS* IjjA^ 1-UCw-yljJ ^Jj jSL J->wAi4j j U jJ-C— -3 ^j LS" L-w LS" (^jJA-wj 



dS ^jLulj ^fljlji öjljLu 4jjj j^-^ i^jjj-uSJ^j ^^LuuO jb ( C3ChlG 

• So jj^^ j L Cjj^SaLL & jjj jSLjö j j SLL-u-o j j^^sj aJ 


qISöJU^JUJULÎ ijL rilSöuLJjöJjöJ öSuUJJ^ 

^yijSb jjjij-SaJ < jli'a_u J Lj|j jSb ^LSöjC-O aj aSLo ^^SLlS^j 
J jjS fi» j-yul ^U ^Jj Ij ^^L^Lt-uJ ^ J^-tuL jL) 0 jSl « ^ j J-J J-SC ^4j 4 A-wwSLuu- U 

jjjj»LL jL (Optical Disk) jiöi 

I Jj L j— > L ^jL-ulj jjj jjj ^S Lûjjj (j LS^-- S— L-u ^-Sw-w-o . (Vido Disk) 

j4_^<J ^jSwujjSLw-o ^jjj ^Lll^SLlj Jj jöjjjJ ^J j jaSia jj<l> 

^u^jSjÖJ jJ . jj m* ■ Ş^ »J 6 J uS«J^S ( öjALu ^Lwt-4U > )lj lS) aS^SLuuO ^J LuL 

J ^— -tU 4— ’L) J <lS 6 ^ ^jûjj^J ^,- ScS » iu -4 » i A_) ISL-4-J - >^J J^_ U^J jj Lo I J L SL-LL-O 

<lS «U j Lu I J J ^U-J |*— wJ >J ~0 uS^J Aj I J jU Ö .0 oLu JjS ^ A ^jLAj <lS uS— wuUj^.t 41 

d jJj ^^Jjb ur’JW Jj-*^ Jjy û'r’. J urL-r^ uOLp' 

jöiû-\jjL ^J LSCjöj L-wLS lL-wwL aJ I -LSjjU>U ^S^-uLwjL J ^jjjS-w-û ^pu 

JJ « 1 * J jJ Jj j-> jJ I jJöi ^^UwwJ ( ^ V ) ^ « iU -4 ■> ^S— uS— uu-O Ajjj-C jJ . 5 'jJ L J 

jIj^j ^jLjIj ^j-L j-SIj jj ajo^jj ^»^j . ISL jj^-^ I -cj^ ^J jjLJ j j^cSljLS 

(F8 *Jlj^) . jS LjL' Öj^jV 1 ^J^SaJ ^Suj J j ^ w— 0 I j Ju 

l LSLlu aSww.0 fijjj^ >aJ LLS aj i j jj^ Jj4j> ^jwwo LSLwsSLjLo aSww-o 

Combact jö-LijL-wjIj Loaj ^u LSöjI j -u— ^a-j uS-LL>.o aS— mwo j jj j-S ö >Lwj 
CwjIj j^ oCD- ROM ^ûjl jSo'jjS -S .Disks /Read panly Memory 

j L-j LwojS L ^S 4-şjj Lw> I j . j aJ 4— S j ^J Lw-wLu.J-0 ^SL-u-O j4j cS 5 J 

aSL-u. 0 . ROM iSfij i <l_S jŞL-u - Q j^— 4j ^ ’• jj * v> ^ <l_S j-SLwj - ^j < lSL j jj ^ 

I - C L I j o >aJ . aj l& j LsCj L LSLwo jJ ^o jSLj Ll I jj j LS^wwSLLy 

o o * j < lS 4j L I jj ^lS iS^jCD . öjl jSLc^jj: ^ ^.LLS^ -q j I j <l& ^SLwu-o 

j ^*^***> 1-^* lS Lj Ljj 4j ^wJ J- 0 L ^Jj ^J V* V* j Cw J I Jj ö i ^jj Cu LlS^o 

^jwt -uJj-O aSjAj ^>4j ^^•jSli Jj ^jJ >J aS . Ûj4-w wLuC ^wwwO Lj w J-iU C-*4jLO 

•^lj r/o ^sLui n* 4 j 

j L^-Saj ^SLujj ^jjj-Söi j L u-l» c LsSLLw-j jŞL-u-Q >L aSLo ^SLjjju* 


jlSögl jlur öSuuu^ 

j j -JuSu i «- ) LSaSLuw- O j j JuSj lSj j O j--w-u-*ûjS jA-& ^j- uuAj jJ jJ j-^j 4_wJ L 

^S I Ju [Ş L ww«w > L«U ÖjOj-wwÛjS L jS— ut U 4 j Lj <0 jS^-oSji J j iŞjSw-u- O 

^^S-O ^J LS^-iuAj lO wS i jCwJjjU^O j^J^-tU^J jjj j^S*wJ LS^— û ^-tu4-> ^JÖjL^ 
jjj I -Lo LSL L j 4j4jb IjuI jL ^jjj-SJtAj ^jVjjj^ *S jS-ujjOSJ^j jCj-wwwojS 

(F7 jUj iJlj^) 

L cS-j-LLujfc . ^-t-jj^jö^L jjj _jjj j LSö j—xSj ^jI j ; t > <lS ^Sjj jjj 

^S LJ: jO j ^wwojS ^jC^j LSL . jjj I jC^ j LSL L j LS ö j^Sj 

ÖJjJ L^wl jLjSLuwAj J^fi J gLwwuJ A j ÖjaS— O J-W-C Aj j SSLuU ^ J <L*-c ^J SLj L 

ju*aj> jL (Sa-,) (Cluster) ^cLSaj j<u ol j (Detragment Clusters) 

jjjj’ L S öl ^l ji L S <u jLi uSLl. jLSLLL^ *S ( j^^l ^jjjSö^ j Lxu OjS 
t fij^jjwuu' Lfi: SLojL ^jj L jLS^Sw-uJi j^-t-w ^j^C^jLö^ jC^L Li j^j ^Sujj>) 

jSL i LSfiO J S— Lufc 5 J Ajj-uul b j u ^S <Aj*>LL J^J ^J-u. j ^L>J ^S fi J j 0 .uu.wc 
t( jjSö j »— S— Î<S Cuju-j j L jŞ <S-*-u-Q j^Luu fU ^l>j <Su^ ^SclL L ^j^-o jjS^l 

^^ SLuL L j <l^u L j 5 j <Lu j — tuu-u i j 0-uu ’ ( 5 K ) t— SLu L ^j I j ^L j ^S Cu j j-> 
aS ^Ju L L ( 5 K ) j ^^j ^S ö j uuut—t.* 1 i ccL i ( 7 K ) ^ ^S 0 j I j ^L ^S jj ^-^Cj 

i^jjö^L ^^L^ ^S— uj— u L 2K j öjOajLojjj-tu ^S ^SjL j^j ^— uj < <.) 

i jLSAiuL-3 jfi j^l.i'.s ...■■« , t4..>....u) j ûjCjj— u ^juL ^-S ^ûj^j ^j^-S^j ^jjj 

^jLcfc CwuOöj jj 4 jjj j^ ♦ j 4 jO I jSfL ^lji ‘L jLjj- 0 ^ jSaLL 
^SLSLu L jj^ aj öj L jS ^ ^j aS ju j ^Sj *S tSuuuj u ^ j I j o L c_uu j-u <— S— uL L 
^j LSfi -Li^ ^-S ^ûj^j ju L>- i ^jSö^ j jj ( l J^ ,,, ^ ,,, (■^ ^j^j^ ^S— u LS^wo 

jj-u o^jb ^-S4iuL-i ^^Su^ ^j LS^— < u4u ^öjCjjji jj j^->jöCj L« ulj /jöCjLuIj 
^S i jSaCaj ^öjCC-uAj öj^S«C ^jL^u uS^j^-oLj^j juj^SC ^S^S-tuui 
. <— S^j jL fij^— uC-^uLfifi j ^ j ^ut-uwu Ajfiu 5 j Luu uSLJuL ^u LS^-Caj ucLS 
^.Ijöj L aSc-uAj <a-S) RAM ^jCSL L jj jSjöj uSJ^lS <li jvlj— Löjj^jk 
jL PC <lS öjI jS (^jJjL JaSL^Ufc jL ^-C^jöjIj ^— 3 uSajfij ^ <*)^j j ^Söj^—u 

0 RAM j^L <lS ûjC’ISL j_u I J J C J— w—ojS uSujjU^ 4 j J I -LjJj-3 ^S 6j C j— uuO jS 
I -Luj < 41 jjj L j LS<SLtu u) - j J— ^Su ^uL-u^jLSaj L ( i cL <Luu— < L uU I j ^^S— uS— U4u p 

Disk) djljLuu ^gSLuu-Q jcJöi RAM Ş 4 * jaj . ju^— S ö^ jj S ■*** jj 



^d—uJd—uJ ^-uJgLj 


: <U (jCLjj jLSöjIj«Lu <UjjLuIj ^Öj4-u LöLj^uAj j jijSlö ^jLSU5\Jj 5 JJk — N 

aJ u5Lx....I...U ^^m>^jJ V* . ^jJÖj ^jUljJ — V . ûj4_U LûLj^— »-4i4j ^ul ~ \ 


^5 ^jS^öj^-u ^Juöj \ . jJöi (jL<*->l ^ uJjj5 Aj I i j 4j j-^w-o j5* 4 J j IS' 4u fij — V 
aJ 4_5 jû^ûAjjIj — V . ^jju L^5 Ll. I ^ ^ > jjj ^jjjj *« ^sJ^u ^ööU-o 4 J 

4j I Jj LS^Jîl ö 4uöj ^SjiZ ^J J ÖJjJ i ^ ^«U j> j^-u^J ^jjjL^J^j ûjj 4_C ^ûiLû 

. 0 j ^jju U ^£j ^Lu ^5 L-uj Lu I j U öj 15* j jj aj I j^ aj ^5 

^ö j, u \ : aj ^Cujj j L5a_uj Uulj Aj LL-»u 45cL»uö,ö ^u (5ö jwj j-jL5u jS* 

^öj * i»j V . ( LL j ^ l 5\J Au ) j >j4- 7 jIj - ‘ " .! ^ ^ I j— Lu U-wuöö 

^LLÛu^lj^Lu Öö (^öjLLu \* . ( j> J ^ILiU I j U ) ^-L)4jj->J ^jLLwJ >^ 51 jL^yJÛÖ 

. LuU ûû-uö jLu 

4 .. . 0 ( .* 1 1 j ^u jUUu^— 5" C -wjQ jj jjöiö-UjU ^-uöj ( j» t 1 aj jL^^-uui £> 

.^j^U4>J ^j^uJÖ J juU Lcj-O j^mU^ ( ^jAJö J Ujj> JJÖ J L5j> J CwJ I j 
^-<L— *- U a5L— UÖ^ ^ Û J — W.»I Aj öjöiö-CjU û J jJ jU J U jMiU LLC j_-û j^mUÛ 0 

l5Ujö,öL-û jJ jL.45UjLL>U ‘L-S' jj 4 jj U ^ûjJwu Aj 4j LSLu-O >4 j (j>jOLulj 
j jAj 4j I j j^jö . 4j Ajfc ^j,ö j5 ^j-*-*»u Lc j-o Aj ^ Ll jj a 5 öjjj Lg5Lu 

J 4j I j 4u J J ö ^ 4_5 Uj U I JJ Cû Uij dj . <l5Lj ^au-— U LiLC j—O Aj j -£ ö i U 

. CLuö.0 

juAjI - C LuI ^ jji Aj j (j ^5 ’ ^ <-» L > ^LU>jj j ^L»u aJ j ISLww^u Lc j-o *\ 

jU jL5^aC>^-»u — V .jLi'^-ojAj ^mjö U j LSU^^ muO ^jji-3 \ 

. j LSö j ^Lu <5L-u ö 

0 (^xu A ^^-yjö : aj jCu^j jLSU^Lu-O ^jj-L jj ijl-\jLwu ^öjI j4_S V 

j LL u j (j^5 1 4jj U (j( j^Z ) ^£ö j-u 4 j I j Lj j 4j a 5 ( ^>_Lu V* / 0 ( ^5<U j ljû> 

.OLÖÖ 
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jU (Write. Once/Read Many) j^>j^ ^jLjIj jL> jjj j jöJujLjIj 
(^ jjljuö^ öjöjOxjöj U i'aj j^uV^J j L^u- S ^j LuAj < 0 5* .öWORM ^öjI j5ujj_5 

(^jjljJÖi jL> JJJ j A j i^jPr^ZJ ^JjLj\j 

j^-u 4 J j U ^iLuj Uu I j jSbŞdS jajö j LS^-wSUlLu aLuû 4 J ^S_o ^^Sojj^ 

j— xJ ^Li 4 jöj<Lu^u ^jLj-i ^><U . (Erasable) ^j^zzjj^jm^u 
^^m*JjJ 1,0 ^J Lu U J^JJj ^jJ L5L-Sjj-J>CJ LJ L> ^-wL-A*»->4jj->ÖJ Jj ^jö^J^-Î 

j^j*^^J ^j I j ■ j j 5*U i^£jj> 5*öö l &jjj—> ^u ^£j—> ^ -Li 4C 4— ,.u L j U^j-^^-j^j 
^ j I Ju O . ^-»-w-u U-CjwO Jwiwj (i'û - ^jwwu kO L5j L a5* ö j L -W .-I Lc j-Q ^S—u I Ju ^Lo 
jjj-»u ^5 ^5— -<u i ^jj Lu U ^jj Liöj I jSuj 4-uj Lu I j j 4-u 4 J ^j I ju U ^j-t- 44 -u Lc j--o 

4—5* a5L-4> j ^ ^jLl.L öj ^_5 ^jö^j^J ^j5Ll»-_u aJ ^jJj^j^j ijj — »u ^u |>*^f^j . ^u 1 0 

^L-ojU—ulj öj^— Ljj— 4 mJ gL-5* ^- „ 4.i 4.) L-C j — 0 ^jl-L)jLwO 6L-5* ^£öjdj r^u ( ^j<L_5' 

. öjOjj-»uöi jL5öjI ^\jj&> 


LujLj iIjlui jJLi (jög-uiii 6 j jI56j6^6^jjIj ÖÛljöj 

^ öj- i»-»j aJ a^jj*5^^-4u ( LuL ciwuj-u ^ öj— w».4< 4 j ^jLuIj aj JLo^l5 ^ jj > 

. ^JjAj^uj ^-»-»— u ^L-51 j^-4-uO ^ öj^— 14.« j j j^jCLj Ij l^u O-uöö 

^jö^ LUöj^-iuJ uSLw-wj-û L 4 J c5Uj^-uj ^öj^-^jj«i j^ : ^j 0 j-w.i j^ 

( <oLo ^u U5 ’<LCL_u ^ j-5 j L>J Aj ö j ^j^j ( ^-5^— Lu j ^J-5 ^j ^IL-u Ljû Jj gjj^-1-4) 

Aj û J A_L_U ^»Aj jl-L-UöjU^J ^-uAj aj jL-LU . ÖJ^LUJJ-L) <OL_U >^U j->jA—L— 1 ulj 

.Öj^-Ujjööö jU^^JÖ ^U L5oO-U (^OAj^Jj ^ö j -wt U 


qISöûîjIS 

^jLul j ^^^u^ ^aj^Luö jai' j L5 Lj j LS* ( öj^Lj jLoöjLoL jCLLLiu lS'öjjajö 

^öjj"> j»^ .j^5"öi 1 0 I jJ Uj^ ( I -U LSö j ^ j j— w-o j-5* aJ jjai'b 

j Öjl jcl5 4j ^ÇA^jjbjdS j^jjj (^^ £jL-4uIj (^jjljjöi ^j a_5 ö -L-JuL L LjjJj-l5'^j ^-5" 

• ( jj*^>) .^<51^ jL5jj>j ULujU 

jj ( l5ö j (^j-wSö i j jUij^u oa_uU ^jLS jjj jj jj j> j I jj^ j liL.jLS' 

( F9,j<Ujj djl jjj ) . Alft . . . j ISLiiJ L j (j i jj j5” jjiaJ<0' 
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• ^J^iJ L j ISLoj LjIj jSI ^ l£ j ^ ' ^Sj jS* öj I 5 j& — \ 

* ^j-L L-> L J J I J V L l> J bj AjJ \j jdj j-uu-ûjS' ^uJ öj ^ ^JJ^ ~ ^ 

^ jAjLlS" ^£jL->Ij Aj JLL^Sl j*J. CXwWÖi ^fijw-uC 15*6 J j> — \* 

*C>? LT^. L*0 lS-^^J 
J LS^^^rt-fcfcJ i ^ijlAjLj-W — 0 

^ ^> c> ^ri ^Jj^j — *^ 

• L^j^SLjö jL ^^-145* uSjLw-uAj^-o ^ aj ^ a-> j" 1 j^-* Lûjjj _ V 
^ 4-w> ^jLul J 4j jLuJ^S JJvJbŞ ^^-uwL A 

• L£j^SLj& jL ^S L^S* l^jj-wwAj^-o ^ 4j j jA^jj Li ^j jS* — ^ 

^öjAjjL ^jJja+jjjS ^ j\£bjj> —\ * 

jj &> 4 J j LS^^— - 44 J - j 4_i*w 4 J j L5 ö j I jil - ^jj Lj-* I j dj jLL ^-S LXujd - ^j LS" — ^ ^ 

SjJjSLj oli' 

£ cSwj^ ^jjjb ^liöjJ^- ja_^ OOO* ^jLuljaJ jij-S" ^j-S* j^j Jj — \ V 

*&& 

^ 4-wU» ö J I J Lm> ^£^M«44J i ^ V^ 

^ ^jaj^ ^Sa-wmSj ji* ^ jLSLLj^j £»jj4j ^ 4-wj> ^Jj^j — ^ £■ 

$ jAj Lo IS' ^ (Söjj> t 4-> ^SLu-uV ^wJi — N û 
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jjj I Jj LS' <^SLwj - ^jjLs j w j L L t jL-w L ^5- Lo jJ j LS" ^-"-> ^-<j aLj^ A 

. JjI jJ jjj û j4> y ^jljj L j» 2<0 t 4 j4£> jLjJJj ^jS^.LIjj j jl JJ> 

I -L-wL-J 4-î ^j- JbŞ J LS* ^-ww J Lc J--0 j^— mwL tSjLj J 

^ij-SoajL ^LLo jj o L- ojj_3 .^jjjSL ((O L-ûjj— 3 » ajlj jjjSL öil—oL 

4j4-J4j) jljJ^ ^jL <L> 4 jjU& jLSOJufijL 4-S <LjL ^jjJj^ L> <L> ^jLLSLw^-O 
jA+jdj jj^Sljlj^>5 j *^ 1 (jj^ jjj L^j^Ju cS'a-.aLj jj-o^jfc L jL^jLj ^»^j 

^jI j-5* ^jm-jLjj aj <lS* 1 gpL-wO ^SLV j • ^Sjj^ ^j-wAjL Luj^-S 

4j*^fjji ^jIj— S* ^S^JJ^ j<lJ*J J ( SS ) 4j*S L L ^Jj 

. (DS) 

t-Ajlji ^jwL-L ^j olj t^>öi öjIjL— uc ^ RAM cS"öj ^ j I j l 1 j ^gSLuwp — ^ * 

toLSL jj^> Iû oj-> L j (^jSojöj j LSLSLwO ^jJ+Sj L ^jLjIj 

^jjj-iSLaj ^So-u&j ^-S ^£j^b$jbj uS-J^-. S ( RAM ) ^mjöj L jL$jl> ^^j 
( RAM ) ^S-wt-o ûjIjLw ^j-SLw.o ^j lLu^jlo ^ 4 _> jAjk t ^jI jJl> jjj 

.^jj^SLa j ^^SL jL 

t <uLLLo ^- j - jSI - ^ L jjJ j-i5L> t j LSL-uj Lj I j ^j - jSI - j-wj ^j-jw-jj N N 

^jjjSL L ISL-U-O ‘L* Lio>öi ûjjj aj j LS aiLw-o j^— «L ^j L jj Jj-*SL> >^j 

Jjj '-^J‘ 1 -^ <jr^‘V. 9 jÖ -t^rLk-UU jL cs^ ■ * 4 " cs^— ; i J 

öjöjfijjL ^Lu-j jdj ^ L ^jjj aj ^-S I -^Sjj>cu ^SL-uLjL 4 J t ^j jj^-4—o 

O-w L L aJ LSLwj ^ aJ > Lj ^j Lo I j ^j - j-Sl - ^j ^i * ^j t ££j ,50 -00 ^j Lu I j 

> 1 ^ ^ 


• s yvjo 


iS^wuMuj Lu L-wj^ 


LLLfi tLLu-o *uIjj-> >^J <— SL-jT ‘V. t jjj->jIjj> j LS"‘^-s-SLLwi aSL-u-o N V 

t Jj-SjûJ ^jLjIj (J^lj-^L J JÖ-Li ^jLjIj (j^lj- 1 * 0 ^ LjAj 4-S ^jJLS^ÖjI j-wui<L> 
jL>— S^j Lo j-j ajI^w-uj^ ^^j^ ^JJ^ .CD-ROM ^^-SöjI j-^-jjj— S 
^ lSj^^LLj^^L ^jLJlj LgyljJo jl> jjj t^j-io ^jLJlj ^jjIjjö^ 

jLjLjIj ^jIjjö^ O ISLuj ^ ^^-j^ ^^jjj> .öWORM ^^5"öjI ^^-jjjS" 

ijj-yj Aj jLSLujLjIj ^Öj4u LL j^-uwAj J ji^Sli ^ J I ijS^ dS" ÖJ^JLj-t-uJ 
jL ^ -444 . .U LwC ^ ,...^ J ^jmS 4-44 W 1 ^ L Jjjj-I-SLl aJ dSsmfy) ^-Î J 'j ^ J S J 

.^>ö^ ^j^j^ (MO) (^ûjI ^SLjjS* 
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(F6 

^>LjL dru*»jjJ jdjAjjûuj ^ ^ j ujb c^xj* LS' 

^jLjL J dJJJb »4 j l djUlJj^>^ L^wu) 

jj'ft 1 3> jjjj" ‘J^Sjp a 5* j5\jjJ cSLoIjAj 

^-s-rf " ‘* Da 

. jlS]*^— *o ^yjjj ylj> 


.IjöJ 


(F7) ^4^J ! 

^JjybLf i aj4 « j i^4lJj A ‘ 

p\*Mjjj j d jAjJJJjj-> ^yLit J u^b j dfLL>4-5l^-Xj 






(F8) ^^jjj 

jjlj-Jöi JLrdO^J jW S- 7 

j\jAJi ^ûj! j4_9 4 j \ * * ^S'aj^JI^mJLLS' 

Ub3 jj4jb t jJL_S* jj4 > I j jLj-^ J 3 j4__ î jjAj*V 
4J ^jjj JU3 ^oJu9 eSDj^ V 1 ^öjU jj jjljjd^ 

•a/lj la jlij> 


(F5) 

^JLJb L“ j I 5 d jl jAmJ 4 jj Lulj 

( ''£*MMfJJJ ( #J*j JÛJj^ 

i^t D j l * • ^ tD -? 4 " lU >— 



(F9) ^ 
jj jSu_?4j ûL-SiîjL-S' 

jLjLJ j ^5* ^aj L^ajd-S 
jj_9<iJ<U jj c jgjSîo L I JlXj 

t j-i J 

jl «1 £k/ 1»4_5* ^j( * j> >lj 

. jJj-pb^jbjl) 
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(Fl) 

{jL* •'• H **» (yO-^ 4 Ji t/sj^ t#-iO 

j(4*— jL»lj tSj>J*--“ , lj 
jl . .?■ J (^LîLS - 
jlSLjjLjlj {£jÇ*S *(j-ff«»lj j*öaç*J^*i 
t#^ # J^ (j--i # j j-i (j^ # J* ■■ (j-LO *J 

•ûiji/lj 


(F2) tf*^j 

( Lji ^Jjjj *J t£jjj 4» j LS** _ m >4 1*1 » j *j j ._ _»J^ 

Ii*j4l3j »*J . jj_J»ij»J a£)a — S” (j^J*^ J-ij (^ÎJ 

4j l>»i ^yJp -L (^4 jjI j> J £t-lj (j^S^—ii j4l y »j 15*4 j 

. »j*£_ji ^£jşS^i _jU 


(F3) t#*a, 

3/5 uiCii (jjjJli ,_£.tJ*J*£j4j6 4_»4j‘ 
jji jlj-s» *) *-S” • * ---<-.'.- — '^*j t#^y 

*L—4>j4J» *J a/ 1 4j I J^ n.w'—. . ^:' 4j t#“JiJJ 

^O** Jj>' 





(F4) tfAiJj 

ts^ê^-*“i ‘ J*^ (j^— ii tsö^ 
t#i*Ol-i tjjjl— J* — “*-) J*— ^ 
( _ s llj4_S' *J ^ljJSi 4_J’ 4___j(> 

(jêyv jl-i^»j*j 
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ö^4^j.-Lû>^->4j ^JU^^* ^\SsJj 4 J ^jLulj ^-O ^ ^Sj^i ^£jUulj ^^-ww-J j5lj 

J jj-sJaj* ^Jli'ojljuL^j LLjfc Löj (Communlcaation Chanels) 

<jrL* lS^Lj *J tyljj' 5 - ^.- (j^J^Jr^j-S" jj ÖjA^Jj^J j-^—OjS^ 

( . I Jj ^ûjjUjIj t ^^5ujûj ^5-0 ^ ^£jUjIj öj^jj-S^J^j 

! 4 J l^J Uj I J ^j^ -wcl j5lj ^^Q—wuw mj ^J 15U-w^Sö j Uj ^LiAj 

k— Ssjj aj j-wwûjS' ) 

• l ?j^j ö J J 1-^ l£j^L) lSjWj L^-LJjilj — ^ 

. ^j5^i (^j^u ûjöj^j ^ l^jj J ^jLI j ^5 ^Juû> jj4j — t* 

•iiJj J j ^’^jLJlj iS (jjLy lj 

• ^^Jj4j û 


(jjlSûJljûkS 

Aj . jiiSii J>JJJ Ifc IjJjAj jlS'.UjjLjlj 4i” jjjOjSjJj |_£jjij_i4j 15*43 U^i” 

(_£j Lylj j^-'ljjii I -bjLylj ^g j_jjj l j— 51 j . ***.*. ■ - 4 J ■'.■ j J-5” »4 j 4-S” <_^Jjjj^ 

£{j*£ |»L •lOLj-SIj j5j s J (ijLylj ^jSsjjX-oL j j^-SOjO (ijLilj ^jis-jjX-a I j4J 

g^Xjjl a (^4 jIjjJ (ij“0.lj t-Sij .ijjj'Lft i_5_Xj jlj oL Jj4j> jL j5"4j4J 

^j4jjU .(Coaxial Cable) JL— _S1jJ” cr Lx5' . ( Twisted PairWire) 

4^jI 0 j (Microwave) Ojj_S” ^jj^—L .(Fibers Optic) ^-SqL-x.' 

. (Communication Satellites) jpj&jûijj^j ( _ s Jl5”iij5oOii 
(Twisted PairWire) jiJljjj 

* (^j_j5iijijXj jj_94j4j LSL- Lx& jj 45” (^»s-XjjLo (^j4jljji (-^J^j^ 

^5L _j . .• jj i j j5L- _j — 4 J ^ ^j L- o L 4 j 45*4jljj4ji j 4_o_Ljijj4j ^5*4 j 4-jwij4-5* 

4 J ^jLilj 4.S” jjj5”{-LxJ (_jîj 4 j u _;Lj5' 4_-jjjîjj4j ijj^ ^4 j t ^j-LLL5uI j 4SsjJ 

4^4^ (^-jjjj j(j OXjIj j4--j4j ^jJ I jj5” ^^jojj ^*4j I5jj 

(J2 
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<“ rfjL-llj tfWjiMjiU ^4$«L4jS$Uri 

<^U <U 


4 J ^-SU t «jj 15CI jj_S' < jjl j-wL^ I i j U^o j-5\i4...,^ .cû^ 4^-> Lw0 bjAj LS' j^J 

l5}> j<C-Jj ^öj<L < ^Sj % $U ^ûjj-C Ju .öjuIS' <GjjL I Jj IS'<Luöj<L<Lj_uj <L uJjûjXj 
(_5öj ^j û j <0* sLÎ jJu ^^LSU-ujU Lûjj<L& j jj jJî <J <L i’ j ^JjJ^Ij L-5"<L-o Uj<L> 

AjJi ^J U Lw 4j 45Uj-t-«4j4^ 4 J JJJii JJJ ^-*Uj-*-w 4 J ^J l ^ 4 > ^-t-wlS' J l5jL_wö4JjJ 
^jljjö^ ^j>u-« 4 J j5jûj L-^-J^-S' ^j (^j> ^JL L ^j-v^-S' jj—oAj^ LöjjAjfc 
jj^_>-w Aj <L& û j <L LŞa - jSUwwjû - aSjU Aj j Lj -L û jj Aj <lS' ^ <L U j-jJî <lÎ <L j <L L-wJu-S 

^-Cû> jJ^J ^-ûOjU-«)) ^jjjSo ^-L jU I .-LwL <ULu ^- 0 ö i j <L*-w ^>4j 4jj-> jAJ^ . 15U 

l»^u . (((^jLjIj jj-L ^j-^O j<Lw)) Lûjj<L& (( jLa_o Jj‘ûjJ<L ^jJûjj-L)) j (((jJj-5* 

.(Global Village) ^;L^> ^5jj> _> ^^jjjj^* <Gjj <lj<lo Uj^ 

*o^ûuj5^ ^Jjû>jj<l uJj j^5-Ja-^j ><l ^jS sj^ öjAjk U ^ju-wi L5 öj^jj— ^ w-*öj5 

< ^jJj--, j ^jJjJ j J J ^ j— > ö j AuJjj I j-^* û >5 c-^-j öj j U <-SUj ö - ^Jjj <L. L ûjj > <U j 
. ^J^ÛUjjl J^U j LS” aJjJ UwJ 4 J jgj-5i j JLx 4j j_-^_« j5” t jL5”4_ s jjLylj 

4 ^ 0 l—o 4 J jj jS j i ^ i_S\j j_ 5 j— jjl jjii * * - j * * ~ ^ l5Lj 4 J j4j j___—oj_5 ^ ^ ^ i ijjj. 

i»4j ( J 1 ^aXjj 4jl ) . j^SL (jjLyl j (^j L— — jjjL j jj_5jJL j(_5”ij j5 L— —,{ j 
jOj 4 — j I j 4—1 ( j-_X - ■■ » <jN v j 4 ' j — — ij 5 (^j I j 4-XJi j L5*4 j jj j L 4 J j4ji 4— — J L I jj 

<>— Ulj (jjL_Jlj 4 J (^j'4__jj L'4 j 4jlj ^jL-jlj ^4_j . ji-b J jj— 5jiJ (JjL_jlj 
i 4j 4ji (^jjj ^^5” i—ş5L^— ' 4-5_li (^J L5*4— -Jj Lj Ij j (^1X045” (jjLylj J (^SLyjjj 

4 J ^jLSLl jj__5 j jl jjjj j Jlj 4 ii j>jjj'ijL' (jij^jj j_ 5j*5L jj jX { j4j (jljij4 — -u 

. 4j4Ji (jj L>j4j (_^5j J I û Lo û 
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ijlSö^ jSjuuöö ö-SjIo 

Aj . jj-SjöJ (^jbjlj bjdj'jbj j-jljJÖ^ j SöjjjSI J (^jLjlj öijSO- JÖi aSj L 

4 J ^- ^bL-Jji -J jJ J j4.S*J jjjwöAj ^^SbîjjOj ^S^wJjLjIj (^L>j5jÖJ ^lji 

*lSj 1 a 4j j I Aj Jj ij— i i^-j ^j l 4 * 'ljbj a5s..'.s X- > . j<iSsj 4 jIj^j ^£jöj L gj_S' 

^ j LJ L> 4 J ^-S uoijS ^Jjijjaj ^jj-j t-L-j^j jjj ^j Sjj ^ »^ L j LSö,îjSll--jö,5 

jLSLJ.lS' LjI Ij j-Sjöj j (JjLjI j ^j-ojL jj j jjjj L^SL j ,j>^ ^öjji lS* 
V û r ^ A ^j^Jjj^ L öj40L-jI jS* ^j Lj Ij ^j LS*öii jSo-jo ^Sj L . ^jwSojö joJ 
^S 4 j 4j L L-o jAj öj4j . Jj-S'ûAJ L> I ^j— s-J 4J> ^S*jL-Lo& 4 J j jûj j4— — U jJ^-OjLS* 
(j LSL-i>4--j öjLJL jSL 4 ^jöj ^J^S aJ ci^LSjL jS&,ijS«i---jö,5 ^SjL 

j jjb ll-j L cSLj L j LSojS*l--jö,5 ^.Sj Lo J 4 S 4 J ^jLjIj ^-LjjSjöj jj jjljLL> 

(J5 i£4*3j AjIj^) • ^j-LLj aJajaj ^SjjS L> 

^L^S *J«SL*jjji 

^jL-o L L t û j 4ijjj I jS*û i I «5 j^j > 5 jjjj ^ (^S-X-jjjL 4 J j LS"^--jj LjIj ^S (— Sllj LS* 
j b£ jS* j j L aJ ^jSwL L ^S jj I jL l> ji'L ^jS 0 ^j ö j c-S-J ^S ^j Lj I j ^— <- <--j I jS*l j 

SjO SJ^ j^ lSjO l5j^ Sj^ Sj^lj cs^ljSl j Jj . öj^CjjjjJj 

. j j Aj û -Uj liAX-LjJ >4j 

t ^jj fij<Lwww><i— u ^jSLjj Aj J ;. .]. *j S~ j LSOj <lS*< L-uj Ly I j ^j I i û i N 
O JJ-S* ^JjjUw ^j-S* 4j aSL'L-— LL> jj û j O j—S <L 4j ^-Ljö ^ LS\j j <L ^SL-jj Uj I j 

^jjj Aj <A-S t— Jjj-S ^Jjj <L ^j LSSO-.-.tw-y jljwwi 4 J U'a-.yjLyl j jL-ywL V 

. û j ojjj I jS û - jLS L jj t jj .ujJlS £> A aJ û j-Lû ^S 

jj ûjO-JjjIj 5 L j LSO jj-S Jjj <l -L ’.’ ^ 1 jljIj^ jJ ^jjL-wjlj r 

. ^jfij J<L-W (^^S.-O ^S ^J aS L L-44 - w I 

. ^j-wlO j iSûi jSw-jO ^.Sj L jJ ^j L— J Ij ^£jöj J^-*-J Q ^SL ' L— .w > 1 

(jj-S ^j^w-j ><L Sbo ^S^j<lSL— — ol jj a-Sco-jjUlj jLSojSo^o <SLj L ~ û 

.olSL (^j^j (Jjûj 

^S^j aS-'Lw— - w> jj t ^jûj j^--j ^aSLo ^S L ^-Sll-oli o> LSûi ^S ^-S^«--jj Lj I j ^ 

^j So jjS ^JjjUw ^j^Ssjj 
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(Coaxial Cable) JluuSI^S U 1 * *S 

^ Aj j c-Sw-w L ^j ^j I j ^—S 0 -L> ö j L ^-S aS— w-Lw-wS t (J Lw—SI j-S L-wS 

aJ ^S (jL^S«ji ^S— jL ^^Sjj4j I j j ( Aj jl j>Oj ^S*jj4jIj I -LjOj 4 J) ^jI-Oj 

4 J UL-wLLS >^U t ûjjijl j-> <L-Sûjl j— > O û j 4 j I j ^jjjûi Aj L-w L Lo 

t ^jjjj-Slj ûjöjjji jjj 4J ^jj L— — j I j ^jj I jj O t 4-L1L jjj I -LL j-S ^Juûjjaj 

. öjILiljS ^*^Aj û j -w- u L jjj jj-sSo ^j^jIj ^J 

(Fibers Optic) ^SjuuJ < 5 jöuujli 

jy-j I J-Slj ^jJ L I jj (_j <UJ>jj j <Uwj J <uS <lS < '<U LjjljjSO t ^jSL— -w> ^jj <Ly Li 
Jb cSj ^S— jLj ^S^jûj^j 4J ^—S öjûjjj j L>— Saj ^jS^ t » .1.1 Ll j-j o lS «<< -- > 

-LiA> J-SL ^jjljjO ^gSL^-y (^jj^L-jjL -9 ^j-iJfiijjL . ûjl jS-Ojjj^ cS^j jj—o 
jjjj I j-L> L-o^j . » jLljjl jSu l-SLU w> j-L> Aj I Jj LS cS* b ^j L jIj jIjL^ 

(J3 ^Ljj . I JjSûjLj--^-ojS jIjLj U LyjUlj ^LL^IjSIj ^jj> 


C^’.Lrî^ L? 5 "I O jj <*5" aj 4 $Oj3> CjjjS 

(^ö j^UL— jI J-S ^jfij Aj (^jj Ly Ij . ^jj ^ S«Jjûj I. j 1 ^ jj < -i ^jLoljj t-Suöi 

jj O jj-S ^Jjj^U ^ <^L-OL. 4 J û j^--j I jj^j (^j L5bj 4 J ^jjjj I j ^j LSJjjaO 
^jû^ jlSaJjjS bljjU^ 4 S ^j^jLL |»^j ^—o^j . ûjO-jjjljSûi a5bi ^ 4j aS« 0 wLL> 

<— S û j ^j^-w-oaJ j c^wjS ^j L j ^j^jl jS-j j LS^«-- jj LjIj Iol-jIj *S*^j L 

t ^jaj^ I -L> LSo jjS AJjj^U ^j LS aSlool> jljL-j aJ jLSûj.jS jb ^jj^j ^^jLl-j 
4 J ^lS LojLUL -C^> (jj^Aj jLSOjj-S ^Jjj ^wL' ^j LS aS.;;_«.-o:-> ^joj-& >0 
.(jjjjûib IjjLSL-> jL ULSöjöjL* jL IjjLS^jLu ^öjöj^uyw 
(j jS-'L— o> jO j^- 1 * ^.^jL^> ^jûj jjS ^S (^öj^j (^jj-^ aj ( J4 

. ûjj ^-0jLS 1 A j*^S ^jj jlSojjS ^jjj ^-b 
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^-oj_ *_> 15.-W-0 ^öjU- j L5 öj o . û j olîj I j5L Lu uw j I5b U i 

.j(Odd Parity) Ub* jL j (Even Patity) Ojj> ^J^jU 

^jfii jL50L-w> v»«wU5' ^ö^Jj ^jI »»Oj j Lw5b ^ d^uj Lfe ^5 ^ 4 j I j Ci j-w*-»0j-5 j^J 

^ûjjj l^ j154jj> ^Uj^uijL öj4jj-ww-0j5 aJ j U*Ij ^UöjLoj 

• j Lûj j 15 <lLw> 

jj-5jJL> ^jLwilj Ij5«JJ J ^jJ C-5j 4— t-wjL& ^fijli- j4j j...^...w0j-5 JJ^ J^U 

jLUjj^j^ < 0*1 j ^Jjll* jL^J<u-wjl& jj> U<u jU-Sjj^jAjfc j<*5_> 

^j I j ^jöjJL-w ^>^j j^5 *Lh -^jîj*^ ^5«j 4-ww j L& jb * ^jj ^5L ^5_> 4-t-w j L& jL 

Dajö ^- ^-ujjj IiAjjUjIj ^öj ^-ULt-wl j-5 aJ öj^> I ij-> c-5«-b j L i^-5^«w^5«j yw j Lfc 

(J6 *îlj^j) . j*»J 

&jb j Lo ( Sy nch ronous ) c-jL5jL& ^jUjIj ^öjOLLt-wlj-5 ^ g j-^.» i 4J 

^j LUö ij-JL-o L . öjCiJjjI j-Uöi ^5 -Lj j c5«Jj 4_> jjj ^^Xi—wijLJ j lijl j5«jj Lo 
ULlol^ö^ ^^L-u ^ j (jL-J oL5jU jSjûj j j^jL ^Jjûjj< l> 

^£öjLwL-t-J jU . j\j^ j Lj-> bj£u j LS'L c^njj4-i.«.i.^I j LS* j^-& jj jLw-»uiöj j 

4j4jk jL l>I j5 j ^j Lj ^£4 — *-wöj45"aj ^0Lw4*jj-Lj ulL5jL& ^ûjL— u ^j ^jL-uIj 

. L5j U L ^ & ij - w. 1 aj ^ û j LLLwi I j5 aJ û> L j ^j j j ^- j I j^> 

4j V jjSjdJ* t^jJbjljdj dj lSdj*l f »jl5Lwi : JjLjlj J^LLkmI j-5 

aj c5* L> ( ( S i m plex ) j L5'Lu> ^0 j ^ « *i aj ^j Lw> Ij ^öjOLLi-wI j-5 ^j L5Lj*^I 

(Full- Duplx) ^fijl j<g* <u ^ Ujjij<ufc j L> .(Half Doex) ^CöjI j<o* 
UL>V aJ L->Aj <5a->jLjl J (jL5Lj j LLwi 4_> fij <LLLc«l j5 aJ .jj^5fii ^.-L-i4jd> 
^j LjIj ^jûjLj ^jU-oL a 5 ^jUfiijfijLJ ^5*5^5 c5Ll> L5 Lj<o ^jöjU-wj ^»4j (^jajö 

^Pj^LwIj-5 jJ C-5«Jj<Li Jim4.m4....<0j-5 j<l5 AjJjJÎ jJ .^jAj ÛJ^— > I - ^Vfij 4-1 ^L--t-4*Jj-LL 

^j^J jLwjUjaj j CJj ^j -4 Sjfij ^) Ç ^ jj * *■! ‘«■5 L> LLu ^Lo ja_5 

4j juw4^-j—4j ^j^ j j j^I I >5 ^«5 U> Llu ^- j L5Lw> L*— ~> aLjj-wj 4J j L5 û j-^j 

<5Lj> ( fij 5 "L-*j ^ûjC <lo<l> ûjalllI jA-mdj (5'fij<c>j-^ r oj5 <u ^jju L <g ^5Ll-Ll& 
<u ^L- -t-wjjLL L_> <0 jSL dj . Uw-i ^j Lu I j ^j ^ j U dj ^CwmjjCj j^j j -a— ş-oj-S~ 

• L b 
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i Jxjj 4j J .'. v ^ .j' J J“~ 4j . ^ ^ ^ ** .. J ' ;. 1 J V 

I i*j 4S^> ^jLo 4 S” 4 J > j ^S” > L— Ij aS” ^ aJ Lc Ij> 3 ^ j-& . û j ^rjj | 0 j 

•Lrt 4i 

qjjS |j^j6gj6u JlSöJlj^S (5 jj6.nj6.jjLi 

t^JjAÎLjJ Ij cSsJJjjjfc 4j jJj-S” j Lj (j ^5" fjj LS"j3 U 4^” 

Type of Sig- ) 4 -S”jJ>j 4— j« *^3 ijCu^j 4-S” (jjj-S"ûj ^jjAjjjj L-.- j> uSLxJ 

ö J jjjs— JW I jS ^jjj— U ( (Transmission Derction) öjaCL^I^ t (nal 

. (Trnsmision Rate) 


9 ^ISöj^p 

^jLthIj jU"L* jjIj^jL l5ojj^> <l> ^jdjj^^ oj_5 ^L^fijC— oL 

.fij^jö-^5^5 j L5 a-^5jjl5-J^j ^jûj c ,J L_^>j lö ^jjcll ^ ö j — w»-*i dj jL5öjI jju-> 
J^5 aJ jL5öj<c5Ij15 ^j L: ^ SLl jj jö^ö^ j LLw> jL5^l-u ^5 ^_45_jl5J^j ^j&j 
( c-SLöi Lj<li ^-5 öjlj^jjb lj jj-^^Jo ^^l-oL j^ (^-C^jCL-wfi^ jLl5^j 

I Ju LSL ^ * SjJ L<u <Jjj.<ul jL<u jlj— w-wAj öj<5Lu ^5b^5b <u ^J jj ^w J <l5 
a_w>jLul j ^ö j<llc-wI j 5 j-j jj-3aJo ^JwLö 4 J ^öj^j jj .(^j^-jJajö ( jjj- 1 ( ^ SLl 
jj ^Oij-o ^ j L ^j ^So^LoL dj j L ll-wjjCj * j-j5j öj ^jj-t-w j15ö jl jJOj 

j j L5a * * SjJ L L aJjjtUL Aj J L5<lJ l * * >j ^ aJjj^a^ ^jjjJL j ^j LSb I jj-5 

. j-w4jI j4>Cj 

j (Synchronous) ol5jL ( jjj> jj^ (^®J^LLwjIj5 (^ö jLL-w 

6j<c5Ij15 IjuL5jLL (^öj<llLwIj5 ^öjLU <J .(Asynchronous) ol5jL L 
^j ^5 ULl L5 ajjjjî jj ( ^ Lo ^5 «Lj 15 jJ ( j LSj> jjj <u-w 

jj ( llLö^ ^j L-w> I j öj jJ L5j—o-5jii ^jll>jj ^ I5«jj jJ j <L> Jm.4m4.mO J -5 j j-LLfc j L5 
jJ <5L>: j Uj-5 aJ l5oj<cl5IjL5 ^j5-j ^jL^ ^-5 ^öj^j 

jwöfi ^SL-*,^ <L I c LSj L L (^ö j<llc-wI Ij5 ^ö j ^ < *i <L * L5 û -Cj Cwjö^ ljjj-5 
jajfi ^.L^-5 J (Barity Bit) jLcl- *-wöj ^5u-c_w> j (Statr Bit) <_Sol> 

öjCJj^jj5L ^^*-«Laj a 5 ^^sl^lj-^o jdj ^jljLL jUL ^j5fii ^Lj Ia5«jjC- 5I jii” 
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j OOjj I jS ö I j CL u lS L j jj Ijj uj iSu I jjS jAJk 4u tl-SLj4-Sj> 4J CL u 

. öjjLj ^jL ^jI jL> ^J (BPS) ^jI jL> IjloISIJ 


696ULUI1I3S ^SjLûlj ^jjlSö jlob 

jj ( Y* * û ) jl jju ^-tu>4«u ^SujO juu-ojS jL ^jjO j-w—ûjS"' (^Sujjj j^S 

ö j ^S«-u j> j OLj I j 6 j <SL-L*S ISuj ^ j- 1 I ^ ^ i j» ^j 4 jJ j J J ■> 

jLS’a^^Ssj^SLlaj" 4jjöj jjJ jJ Lj 4— o^J jLJj4jLû j<lS j»*^^J t jLu-Cûjj4j 
^Jjûjj4j ^u^LuL* ^SOjLLoL (^-*Lu-jJu I J— oLSL j>Oj L*J j jJöi jlj*^î 

^Ajûjj ^j jjJLoL lS»-l)4-S Ow»j A j JwQ ^>4 j jj . jj j LLjûj ^-OjS jj Lj jj jj jS 
jO__MiSJj ( >0 1 J j ^ ! jLiL-JLi j ( ^iiSsm L u^u L— S' j <L& 

.(Fotnt Fnd Processor) jaiojo Joo ^jdjöjSoJt (Multiplexor) 

. ^jOuj (^LLujj J jjji (j lS»Jj J j^jIjAJjS" t (J»J L-t-uSli (jjU-ûL 


pj^y> 

jL i^SjJLL ^Jjj ^L j o IS o Ljjl j-^-ujS ^j IS"<LjwL Lw^^j ^ aJjjOu ^0 -j—o 
. öjLOjjIjSu öj^o j-S (^j-jûjj^j ^jLSDL^-S ISlj aJ jjIjjö^ oS ol ^— >_ll 

aJjj^— uj 4-S (Modulator) cS^j JL 6 j4Ll...i. ■**..> (j ^— uj jj^ J |*L.îj--û (j^— L j 
öjaojS I ,ij> c-S«jl) ^^Lj i^Sjö^ ^jL ^SjJLL ^Jjj^Lj o LSöi jLS4_LL-w>-o 
»— SLj i ^J Lwu*-o ^Jjj Aj lSö>> j LSa-^S>J L L Ljj ^lLj & (Demodulator) 

^-J Lo-S ^j Sjû j ^wj^j 4J >^jb j jö j ^ 1 ^wu^j aJ |L^ ■j »° • ^jj - 1 Lfc 

! aJ ^J\lujj a£ 4 j 4 Jfc Jjj> ^j-u jj> Oij-o . LL u ^-fe I Ju JuûjjjU 

Lj^Jj j^. J-4^(ji* ^ aSo^L ai' (Extrnal Modem)öjûjo ^jj-o 

L^jjJ J L j Qj -u ^ »0 j— S 4 j ûjOJj-wuiUû^ ijljjLO-u ^SOjAjIj jL t jj-L^JO 
^Sjjjj L ^-S ajL ^öjL öjûjû^ ^-O^j—û L>—o ^SoJL> . ûjûjO jm^-w-Qj-S 
. ö jOOjljSûi ^Sj L I J Jj^jirt^ 0 }^ Ji Jj^J^jÊ 

J a-S a^_-jj^o5Laj ^SoujLS (Internal Modem) ^jo-jL 
t jjljjAj^ jjj ^jLojj-o öjj> |»4 j juj^öi jO jww-ojS jj> j L ^jI joj öj^j 

. jj-wu ^jj Lj I j jj I jj L ^u Lu L aj ^ aj 
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^»V^j *^î cijjijAjfc L jjljjö^ jLSoujLjIj t LjljO ^j*iLSaj ^jöjOO-t-uljS L 

. ^jl j (J a. 1 , ...Xj ^J-O — 0 L u-S û j t öja-OjjjIj-Ssj I j-Sou l < .u aJ j L*^f u_S 4 j l j> t 1 o 

I -U LS uS^j L >*^^u t LS j^j Aj jw-^Suûi j ^yl juöi J<00 j (jjOiL&j LS aj 

jl j_o L (^jjj o 4jû>jO-t-u ^»^j ^jLul j ^û>jOi-uljS t iSu j l * Sjj i^j ^jIjj L 

. ^j L jO j-wwojS ^Ssjjjj j t-S»jj o j-w—ojS 
jj Ijul—U uSo L jjljjöi j LS^ * >lj t LjIjAj ^u*Sjjj ^Jjû>j_>4j <L 

^j-jûjjju (jl jSL-uL ^S^j O jj 1 ^jj j jJ o ^SolJlo* t & jOjjjIj-Su ^jjjj^u^ 

. ^wuJ ^jljjû j J (^j^iL tLJ ^jljJöi 1-Ju‘lS cS^jL . öjl j4j ^.*Sjji 


ûgûJLLujl^ ^ljö^ 

(Bandwidth) ^jL ^LJL (jjJ^O (^Jjûjj4j ^HL^lS (^öjOJO-uIj-S ^jIjO> 

4S t O LSa-wJ LS^i (^jjOjjj t jJ L ^jLlL . (j^jSûi ^jL: j<u ^->1 ^jl>j «jj’ jj&» 
^j-ujL Sj— 9 aj j LSouj l * > I j (^ö j^oo-ul j-S aSsuj> . cû I -L u ^uljjöi u-S— L L ^ lS 
^ j lP*Ij 4^ jLSoOLSji t^> jjLj jjL jj^jljj^ 

4 j J 1 . j£jjj I jj L u-S Aj jJ jj Lj (jjLulj j^jjljuöi IjuoLSL 

( djtf ISöJ jjjj ^L 

jjj& 4J jLS-o-u J^'^jj ^0 jjjS ^j ^jjjj ^j j^^^jLnlj ^jöjOjOuljS ^jljiL> 

jajfcaJ jLS^oou .(^jjjJöijö^ (Baud Rate) ^jL ^uljO-> jL I-lS^jjuS 
uSajJ 6L-S jtu*L-j jL ^ûjjj t(BPS) (Bit Per Second) I-lS^*_Sj> 

jaj^ j-> Cw j ( ^ * ) (jj Lul j L jj j-ijöj uS-J^— S o . öjOujj I j So I ioij> 

Y i * jjjl jj*öj ( BPS 2400) (jû jOCL-ul j—S ^lj—oi- a-> j uSoj^olSI jLS 
ö (^öjL aJ (jjLL ^ 4 j^? jj I I j l-S^Sj> joSljlS 

. jujj I jS 0 ^ I j L 0 ^ 

j^jfc 4J oS ûjOöjI j— <— uo oLjlSLIjj-S j^j ^jfi’juj (j^Ljjj «>jL I j ^ > 

jL uSjLwu cSoujlSuljjS j^jfc^j .jöiöi jjj LöjLCLuIjS ^jLulj ^S^j^-Sj> 

Aj I JlS ^j aS^> aJ CL- u Y £> • * ^j LSa-ul j_X> L . jujj I jSö^Ij uSoLLsu aJ jj Lj 
l-)SajSj>aJ j LS lLu ^jjj jAJfc . LCLuljSlj (^S^-Uj ^^u I j^^S jAJ^ jj uSL-wu Jj'jj 
Y 1 * * aJ jj*Lj ^jlj_L> (^LiL-^-iLuöiöj jj j»*S<L> . jSo lSöj ^jL ^->IjL> aj j 
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^jj > J\J'jjSmijS ^Sj^j j-Sjdj ^J J^i * bjdjdjjl j— w . mdj b j&&*Jj' 

^Aj ijdSbŞ £j^i ^j-^Lj jj ûjjj j*^- 1 ^ L j -t-t-wcL dj ^£4jLjjLjIj 

bjdj j^jjj^ j & $j & j ^ ^ ^ ^ i (jJjj+sj jj j Lj ^_w> « l> d jj ^j öjj^ 

(J9 *Jlj^) . U j) L ^£jjj-W<J ûjOj-WwOj^ ^dj Jj Am+Jj\m*j\j ^ Aj LL iSû j 

JjlûuuSli ^Jjlolj 

£dSjJ ^-t-t—t-wl j^\j Jj ( ^J^jJj (^^jj-WJjJ J JM^\S jL) ^jLd-t-W^Li ^j LS& jj-o L 

. ^jJj jjJÛ jj L^Lj bjdjj mm $& }dj L£t> J l Jj L... j....-><J ^mlm^ L5Lj J aJ cUwoLaSLÎcl 
i CJwL> ^>j Ajfc ^ " >tt ^ Ajj cLoj jL OLL ' ^j-wjj-j jjwywöi l > <l_SL oLaiJju 

j j^-So j LSLwj clSLsLÎaj (l^mL_j aJ jj jS jt j SJtmZtj jmS\£ ^j L5ö j ^ <o L 

. ^jJjj I j^«J I j ÛJ^J lSLOjj-0 l^J j aJ ^jjljjöj d£ Lw>J 1,5 ^JjJ^L 4-1 (Jjj/«Jöj 

^-t-M mSdmJJj {£j4j JmMmMmrnOjS ^J I JwXj d J 4j ^m^ aJ 4j4jk ^jWt-W-MW-SL-S ^jJ J LS^ 

4-S* 4j L-0 L 4^-J 4-1 j»^J |^Jij--0 ^J ^j-J ' j-SjÖJ C-S-J^-SL ^jjl Jjöi 4 j L j L" ^»4j . j^Jj>6j 

L Lj>5 ^j^«^wîj-t-w jaj^L .j^^jj aj j^ j ^L-t-w I j j j I j-Sö i L L 0 j£> j^jm^jZ q4j^£a} 

b J <U w Lli l^Jj 4 J ^jjljjûj ÖJ^^Lj jLjjS^J^j ^£-L>fi>jJ^J jJjdJ JJ$ ^ 

• Jj5L ^JJûjjjL 

696 J 99 ^ yjjj I jijgS 

^^j^jjjjj 4 J jj^S -C^> 4-S* jjj 4j L Lo j^j jj-jQj jjji lS ^J (j* wJ l jjiJjS* 
>^*Aj t i J LcLwcL L J-0 J jj jdm> Lû j S-S*t Aj <L ^L-U <L-0 j cL-tjjJ ö jaSLl I -LojjL Aj 
L^-J^-S^ 4-1 4-5^ ^J^jJj ^-t-trfjl j£jjS ^LLoaj JJJ$ ^\£>mJj 4 J (J-ujl jJUj£ Am^JjAAj 
L L^-Wjjul ^J L) 1 jj^j l “L. 1 ^J £^SjJ ^- JjJ -Lw 3 ^lj-W-oL^ J jAjjMmMmAj^ ^j jJ J^ J bj 
. IS'öj ^jljöj jjjji ^ ^^Lo ^^ Ljj-J ^jI JjJjI -LwjAj jJ 


QlSöjgJ 

^ £* ^jj LS^ jLL-o L jL j LS'ûjaj j.m.^.m^. uAj^ <L^a— 'L-* i*»i.m|S.m.» <j ^Ajöjj4j Aj 

JjSjJ L jLSL-OjLjIj ^jljJöj J û J 4j 4j J I j-wt-u 1 djA^LtJ öj4-bJ -LlfiijJ 4j ^- J LSLL-^S* 
^-Wt-uöj jJj <L»LLww> aJ Lm- JjJ jj-J ^jlSûjl>j4j J C-Sj jS D L> .jjJ jjjjJöi J^^J 


^£jö4_> j-i'L öjl jjjj I j <JLjjJ-> ^j (Asoustic Modem) ^S-jo ^-Ojj--o 

»<L&jcL <L-wsJ Lww>J j JjJ<LLj ^/Lûj ^-oJ ^J— û . ^jMmSj fi> jJ ^/Lî lS û J Oj--9 c(J cL 

LS'd j ûjûj^j J mMmMmAjS ^^Jjjj J L ^£-t-W> djj (^J^SJj cG J Mm+mAj^ ^£jö 4j j) iSö jjj L 

<jjj4_WU jLtjL ' £j ÛJ^— >J— 9LÎA j ^ L5SJ J Aj J (j£ *JÖ $ (jJ jJ S <L ^ JmmMmm^ J 

<L-ojjj--o ><L) . û j 4 -jjj I j-5 D j öjL_sjJjijjL ^LrJu^ j jir^jjuu 

^ gjd£dj .4-wj Lww0 ^ LSLl> ^ ^SLl jLo^jLoL jL- l-ll ^<lS" <l^>j^j_^ jj^ s-S*öj 

‘L (Jjjj ^ ‘ a_Jajb I JUj ( J I j ^JjU j jJj50j<Sj aJ a_iajb ^sjaU 

(J7 •d5^ 4J j 4 >^ (jLai - l.bj <L-u j L ^j Ll L> ^ j ^j ij-wj-ûjS^ 

o L^öj ^j j-w_»o j5* jL j û j <lLL-« ^Laj 0 j j LS'ö j L j -wwQ j-S* jj I jj 0 j j LS* L^j j j—o 

jjlj-jöj j LS't^L-oL - j — 0 . jLS'ö jaSLL> s-S' & j < <^Ssj j ^j LS'gj ^ a L aj dj<l»ll-— 

. j ^S' j^j ^j I lS* ^j ^Sj> 4 J LL-s j V* A £• * * L * * ) ^jj I jL> ^j j lS"^-uj Lj I j 


Multiplexor jöuujlSöJL ^^jJLo 

lSJ ( .*. 1 1 J ^J-Îj^ * <*■> ^î ( ^J^J*^ J-J^> ^-CûjJ^J ^Lllj) J^-M.a. S'tJb ^jtj LwO 

a-S' ‘ û jjj* L 4 SL 0 j LS'öjlj J-JL L <S Ajjjjdj j Jj_)<L-iw JJ j <l) jJ* Lj jL j<lSsJjAj 

aJ j 4 -*awS' LL Lo . j£j I j^ û j ^j Lj I j ö j -L fi> jj L ^S' ^ LSOj aJ ^j I jj 0 j 

lSjVj^ lSj ö j ^JLj il -jj-^ljLS' ja^ ^jjtjZmj ^j^j 

£jjj^ j-^L ^ j -b So j fi>j— <— î ^jjj_»-« ^jw t-w ajaJ j^-t-wSLL ^jJ Lo ^jjbAjdm^ 

dj jdj JmM-MmAj -S* -Ca> l-Lwl-wl jaJ . ûj^_jj j £j£ j-Sûj jLS'öj^S^^jj ûjIj jjOj 
j jj^—Sûi jdm^bj bjbjjj J ^L— o I j-JL> ^^SLJLaJ' ûj^—o^—S' o I j-J— > 

(J 8 . öj 4 jjûj L> ^SLJ LjSjûj J ^jjJj^-t-« 

/ JÖ9 öJ j6j ^jögöjöJgSoJ 

Jj jSjbj £jdj J-jWW-Oj-S' J jAj^S^ A-^JjO jM.^.a.M-Oj-S' J-Sjûj J J^j ^ÛJÛJ Jj^xj 
(^JsJaS j)J ^-0 ^SsJj<L) j—wwûjS* ^J LS'öj I JJ I jSI j cCLwmJj-Xj A-UjLjIj ^J j jS* ÛjI-Oj 

j LS'û j I j -L j ^ûjOl-L^-wî jj clS" cLj cL-o ûj cû j_w_-o j_ S" I -cuj LS' >L . ^j . S û jj ûj ^ î 
j IS'^-uj Lj I j ^ûj ^jjj-t-wl jS' j^jöj^-Î û j ûj îj^^j'J I -^JLi LSLJ . ^j-Sö^ jl>jO 

jcL j_w-wOjS* j L û j lS* I J-jj^—o ^£j<L) jmfmMrn Oj-S* ^^Jjjj aJ i jj-C jJ . LSö j JjjjLj-S' 
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4j ' jS ^£-L)ûjj4j 4^-0 ^J L5û J ^Jj^m^mAjS JjuO Ajb 

s j ^ ’’ jj ‘ I ^a_5"ö jj: aj >IjJaj ^j L^^ajji,,,. * AjmS aJ > LS" j Ajfc 

' bj ^O-*— UU-.J J ^£-LûjU ^£jOj-U ^- CjS 4j ûjOûjl ^t-uij J) L5^^-U Ajfi^J ^J 

ûj^^j-LûjU ^jO j -u^-Qj-S* ^ l^Jjj ^jö^ jjp ^jUoI-L^j aJ ^>L^j4Jû ^£-Lûjj4j 
jLS^ JJJ ^J L-5 L> C-^-Ut—5” ^jJijl> ^£-LûjU ^jO J — ww 0j-$* . £^>UbjJjdj 

^£j4jj-w-ûj5* ^l^Jj^J O-t-uJjJsJ JjS&J' ^dS a} jjJ ^jUI-L^J ^I5*j4jû ^-LûjJ 4j 

tL_$* t * $Q JÛ j s5sJ ûjjj û jj_> i-5jy L-5' . ^>ij ^JriJ^. U 
^jUIjJ j ^jLj-X-oj ^LIjj' <J ijj^i ij jLj-X-^jj-Xj jl j^j^jLSLj 

• jj* 1 - 0 ^ ^ (Ji^j 

— — »oj S' < S'îijöj <-SL.j<o 5 jjj ijj-j^ »<l) I jJ LS'j- Jl- L jJ jJjjjj jj 
^LS'L iJ J ŞLmU IS<±S j>j>_) û j <0 j-s-u-ûj-S* j 4j I jJD U ^bjt U-w ^4 jU-u 4 J ^JjûjU 
4J j—S" L_$\jjJ jJ Jl_> j4jû 4 jUû J ^ ) ûjjj bjj—> adu ^J l * * 1 < »1 . j<L$\J j 
AjIj^j) . aSöjjj l^uL$' ^ j ISUJ L$J"k I *i^5 U- u-L»ûjU û j O j-w— ûj5* 

(J10 jlj, 


(Reng Network) ^ûjjU ^jçp 

»LSj 4^ k_Sojj> <tj . jl jSAjAjj L J jjj’ ^jjLal jjdj cjLS’ Ij ^jdjjL i^jjP'^J 
dJjji jj OjdJdjjl jjJyudj (^jö' CJLj dj’ ^ol-Udj JjJ Jd-SdJ jjj' jLsljjdj dj 
*3 j*Lj jjjlj> <jjCj r w-ajS' jj ‘-S'd-oj Ljlj jjjd^ jjjC'j-w-ojS” jdS" 

d-S* j LL L < ISOj d-j ^j> . çj 4> ^ V dj 1 j— — -w OjŞ' jj d_jj L-i I j J dj L L û j J— . dj 

^J <0 I J-W-O / Jj i J J— wj— w— 1 i i <Lw —> J dj Jj d— Jj L-l I J J dj jj.’— L_w i j dj jw— — J jS" J dj 

(J11 *jlj^) .^jlj> 


(Bus Network) iSj^j 

dS" ^jU-jlj oAjjU ^-<-<-t-wlj5lj ^SsjL-UsJû U ^jLû|,Aj4j C-«wa 5' I -LuJjLfc (^£jjj ^ 

4j j ^jL-ywU j3j ^jIjiJP j*^ 1 •^j^-’^jl j— •— ‘-•■'^j ûj^^Oj 4 j^jdj L$ -P j— -puj L 

û J^5sjL 3 L-O -jûjj4j ^.û ^J LSûjOj ^ ^ AjS i lSJjjAJj-*-*-AjS j Ajû ^Ljj^-S J L$^ aJ 

aJ ^j I jj U j Ajj*m*mAjS jj^dJ jj Uj I jj L-<j L-$* ^j U aSsjj> I jûjijp ûjj> .(^jjU 

^JijU *iJ j<L s-$sjj cG j , , , ■*-* iSj-S* j<Lfc (^jAjfc jUJjûj-^^j ^jJfAjjLfc ^ £jûjJj ^l^Jj 


jj— o^jû jj id^Sbjju jU «jl j— ûLj ^L-ûj^j » j ((jl j_-oU <0 uw» ^j L5*ûj U>j^— <-*« 

l5* ûj j^j j — w~-Qj-$* ^£4 ^j ,5 ^j liû jJ- 0 U I -L$sjy LSUJ Ajjj-C jj . ûjj—> |»^J ^jjljl -Ljj^j 
jj^djb ^jjljjû^ ^lj^Ojjj aJ jL$*^-j>^-— « *oUuu-o ^JjLSj j U j jAj**iU (ja5UL> 

jSdj LXt-olj jAjfc . 3j5jûjjU ^j5 L-î^5' ûj^-uAjûjj^j ^-LoS" (^j-^^j ^5*ûjjj ^jUI-L^j 

l-Ssjj45sj L> j<L_5 Ij50jjJ 4-1 Olj . CL- 1 ^ jUjuIj— Xw oU jUjj_-o<Ufc ^ûjAj 

^l j-$ 3 jJ ^J jjJûjU^—u LfcûjjAJ^ . 4— «*L> j4j j _wwQj 5" ^jlj4Jjjfcj 15 aj jj— o4Jû jj 
^jj^Jû ^jj 4_> ^-ol j—SjjJ f Ur’.'^’^r I jjj j^*-^ 4 4j I jj AJû ^jû-uj L-5 L-uO Lj j ^j j 

ûjOL^'û JJ_> ^ l^Jj L ^jjlj-JÛi Ijj^jû . Jj— $JÛJ MlX.l ^jjljjû^ jL)Jj <0 Jjû 

û J dSsmU' <mS^Jj &J j-uu0 ^ ^J^ J^S ^U . ^jJ J-Utj jjj5” ^J Jj ^J Uj I J 

. lilL ’ 4j I i jjj aJ &S <m S\ jj6j j*m*mAjS 4 J û jj Uj j3j j Uj U I jj ( ^j^jk 3 U^jjjj 


jSJ^lSöjSp 

(Wide Area Network) jXjaj ^j^j^^jS ^jj j rjjj^- jj: jLûjjj* 

^J J LS'ûjJ-^.J I JJ-^ ÛJ L)J.imi» I im*.ii AjmS Jm) ^ jj û j ^-5^ (WNA) 5^û J l jSLjJ-S' 3 U 

^l^-jjAj 3 LS'û jû j -L-J^ s— ^^ jUo 3 L5o j 3 1 j— j*-* j 3 j ^jSU-^jj^U jAj 
3 L5^û^j5jL-t-uûi L-û 3 U 3L50 jj_5 Djj^— <l ojU ^j Lj>oUAj j ^jj— saJo 

OuA-dJj^ J-AUU 0j-5* ^jjj (JJ j J a5sJ ,û ^5sJjj-> . ûjOjj— <— t-W^-jJ û J*l5jL 

û j^lSsjl j_» j û(LAN) $'û J lj5o*jj_5' a 5 (Local Area Network) 

j ^jj^mS û jj û jjji ^ j jj—»-w û j û ^ p 0 jJo5* -L ^> 3 1 j 1 U 3 LSûj o j— ws—o j5* ^ û j lj -j aj 
. û J Ojj-t-t-W 4uJ ûjA^-Sj ^Jj Aj JJmfmA jS l5'^-L-s5' J ^ 1^-J 4J ^jS^ûi 


qISö jgj (Topology) ^ jOöuJösSjö^ 

3 U (Node) {£j-S ûjOajjIj— Ljl jjj* <l-5 ^oUjIj— oU ^Lm>^ u)) jU 

(^jjJ jJjJ 3 (^. j_P ^ -L 1 dS\j^ ûjaSLj 31^00^5 ^-Lûjj^j ^û j-w-t./ j 3^5 

l3^$Uo^J 3 L5tiLws-oj j j Ajû ÛjjJ ^-L4uJ^5uAJfc jj> (J --0 -^ö-Oj I^£jjJ 


(Star Network) ^ö j-uuujöU 15 j 9 j 

U r^jû: <l$* ^JuûjU j; j <0 j ^w-«oj5' <mSbj <S\jjdj j ^ww0j-5* I -Lo ûjjL- *— t-w ^j ^jjj U 


173 



iP 1 **? iSJS 3 ûL» 

.slnternational Networking UU 

J U L-U I j l^Jj L-y« 4-1 ÖjijJ ^ 4j 4-S" i ^a-y-U 

Jj Jdj . Öj4j£>j-j4j* J> l ç * > 4-SjJLJl> Jj&j uS"ûj bjjj j>4j *L£jjj^j 

j i-^»Jj4jj ^ ^ AjS J jj— 94^4^ ^iLuLfc ^JJjJ 4j 4-5" 6 J J Jj Lu> 6 j ^j-w 4-5" jj— 04jfc 

4 J . jj^jöj j-SLÎ 4 — S" ^j l ^ ^ LSL— ^jj L-o lj 4 ^-j L ^jjljjûi |t-j«j-^ ^j-JL-ûij 

ö « j-w-s-O-Lj 4-U J ^Sj ö V j^-J Aj t J I jyW jJ ^- 3 ö » Lw> 4j 4j ö J û Jjj j» 4j l^J J 

•L £j^O û J 

^LoIJjAj jIjLj ‘îj jLuLSLujLjlj ^Öj4j,5j-Sj jL jJ JjjL^jJ ^jLLj-yj-oL 

J— 0 J.I i'I.i ■>!*■■ .»0 J 4— J^-jLj— 0 J Jj-S*öijöJ 4-^— Î^-S" ajjLul j öjjj I»LjL-uIj ^jjL 

. j45"o c-SjJL^j 

jS L> jj 4—0 L ^- j jj-L^J ^j jj aj jS L> ^J jjj $ j jj j Lw^jj j L j j L-m.j - 

^jj 4 — , *-c juljjöi öjjj j»^J ^j-j 4 — ■ 0 J L 4 j j I «L) 4— < û j Aj jjb j j l * < mJ$ jdjjJb t jj ^ ’O 

.j^^j jL^> ^j I jJ 4-0 j <0 jjfc ^j ISL— )j4jjj& 4-o4jbj4j 

jjj t jj5Lj&j c^»J45" öjjj j^^J jL^> aJ ijjdS jj-Lo V * * aJ jj Lj 45jj-o4j 

•L^ 0 L’^J ö JjP* fL ^Lûl Jj*aj jLjjj aj 
j4jj-^— -oj5" ^j LSLwu 0 j 4jj j jl>ja_. aijaj 

jAj ûj4-jCj4Lö,5 CCL ) j4Cj 4j 4_> jjjj -Lj 4 — 0 4-3 V 4— c j ^jSjj ^-S"&j4 - wj ^ j L-SjJ^ 
j^j u-SsL. — «Aj t ^j I j 4 -—Lêj LSL ^-<— * -uOj4_> 4j 4jjj-jL—-u-> 4— S" ^ jL>ja-. 4j4— oj^ 

'. 4 J lAL-)jJ 4 j L <LoJ> 

(E-mail) jl^jj -\ 

> j jj I -LLL-u j <lll 4—1 aJ yjjm£ y jj & jj <*j ^— ) LS'LLj j j ’- ^ 1 j S* L w_ 5 \ ^ S* L 
jj— oJj^ . <LLLLLj<L-Lj <L <U jj jS y Ju 5 jj <*j ^ij LSLj <uS" t <L-<-^)j j-L5L1 <l 

^-WWUjJ . 4j4jk jLjJjL^J^J (jm JmUJ Jj ^j^SmmU L-L- U J J L t C*-Uj4j—>4j ^JJJ ^j Ll -L)iU 
j c*j 3 jj ^ 4—0 L j ^-L-fc j IS" aj I -lLcûj-L .^>ö^ ^j LwL ^iLL-yjj <*Sbj ^- jjj-L^J 4 j 

(jm JmJJj Jj J-S* & J i^£j ^ 6 j û J 4— U-U Jj-L^j 4j (jm JmJJj jJ l^Uj Aj . ^£j-WrfJ J-W <L»0 L ^J l jJ ö 3 

. ^jSjûj öj Lj - ^j&mtji j»^J 4-0 L jjj j j Lj^ ^jLjL 

•*i** JjL-L JJJ tr^-Ji 

-C4> ^öjLoaJ 4j|j jL54-oL ^-L ) j5jöj j j3j^*jj4_> aJ jjj ^j I j LLj > tj>4-S"4j 


45 " ^jLöjlJ öjjj j»4j ^-y« L . 6jdj LS"ö3 ^3 L ^bjb£jj ^jLjj jlj> ^ a£ A m+mjj Lj I j 
j L^. 5Lj 4-^-0 ^jlj^wi t <l« S"öjj-j jL ^jL-oI-L^j j» L^ j^j^ ^-Lj^— 5^ jL5"^J^j 

(J12 aîIj^) .^ja5"L 


(Multi- User) qISöuLuiö^öoo 6 ji ÖUOUUUULUM 

^jjb^j j 15 "ûj^j I j^lJ jj-oaj^ j>*^^ t jjj cSöj j15Ll<-«^j^-o -L^> <loLL-w-wj 

^J^jAjjI J— •—*-*! Aj jAj ^jcL) J—s— wOjL* ^J LS^^lSL— *-w-^J ^wS' ^JUÖjL ^SOj ^Ç) jw^-^wOj— S* 
4 J ££+JmJJJm>6j6 $ jdj JJmJmAjS' ^J I J ^LLLfcj L5L jJ j» 4j dm^JmkJJmJmJJj ^ dj .^>ö^£>jJj^J 

(J13 aJIji^) . (jjSj 0 j j LSLuj Lj I j j 4-o L j 4j 4 J j-^«J a 5^ I jj 15" <-5" 4 j 


jIj_lj 4J j^-i jûjj 4 j ^J-Ljljj4— _-oL jj N ^AN ^jLfc4_) 4J c^J ll-u u 5 ö j 3 j^. 

^öjLo 4 J .Ijj 4— oL J-Sjjjj < ) (^LSL—Clj j 0 i LS"LSLc^. I j ^j Cj .* « 0 j-5" 

J Lj ^- j L j 5" L . Ljjji-J 15* clCj 4-S' öjjj j>4j ^j jj-w-w ^ ûj-j>j I j> L c^LLLw 

LL-^ ’ Cw J 1 ^JjL . ö j I jj 4—0 1 ,5 0 * * 4-jj— oj4-S* Ûjj-J j4j ^jLI-L4-) ^öj Lj ^ 

J jlj^-^Oj ^ û * * 4J ^j Lj 45"LwCy j4jfc 4-uöj4j4jjLj ^Ljj4jj4j ^JjJ 

.Öj4j*4jjl yLjjdj bjjJ >4j O JJ û 0 4j jjLj 

i u»j6ju6j |5 j<P 

tArpanet ^jjj jj 4-jjjj4-^ö,5 ccjj4_jjj4j ^jjj ^jAjIjj^— oL ^ 4 -*-— — Lcj 
j4-j*^ 4J L" 4u öjjjj cS"öj 4—5" jjj ^j LSL 5 L j jj -oj4jb ^SLjjjJ cJ Lj L 

L^»Jj-o4j ^jSj4j ^j-’^jl^^ Aj j 4— « ^j 15& Jjj j45LLC. öj4—j^JjCCJ bjjj^ (J ,,fc,4 * J ^3^ , 

^ 4—5" 'jSujj 4j j 4j bjj^jjjjj 4 J cjLjL b jLS"LJ4-> 4 J .1 jj4-oL \ ^jIIL-u 4 J 

^-04-S" 4j ^j LSL 4jfc 4— o4j .j4j4j j_S* ^j Jj-wj ^j ^S" 4j ^ j Cj>j IjJ> j ^jö^4j L ^£j> 
S"-LC-u4-i j>ûjji ^j LSL^jfc t jj_) cc-Jj4 — U 4 J ^jjj* -C I jj 4 — oL 

^jLsjlj ^^jjJ L jj ijljuLc-u ^cJjmSj^ jjj lS&j IP /TCP ^ 4 — oL — ujdSSmjj 

.öjl^jj-o4j ^^Sj4j ^-’^jlj^ 
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4-5 ^^LL»-a-> 4 J j4j ( öjl j5" {£jhj 33*54-5 Cuj^j ^^mJ>UJ j4_t-«4j 4— o| j5j IjJ 
öj4-^5uJ_4-9 (^jljJ 4 J ^5 ^j4jfc Öj4j (^jljöjL-w ^5 ^ÖJ^J j U^'Lî’ Lr ‘*j < 4 ^ 

jl*l_»l_» <ij<ijL jlj_XJ 4J ^gjSbi <)_al j-$Jj J ^»<*J . ijdJLjjjJÛ Lo <<)jlj i^jL” 

. öjAjjJ Jj lwLLwJj-U ^^t-t-wAj^-O 

. jJjLaS' (^jLulj (^45-u 3^5 4 J ji J p ^j LûI Jj<L> ^^j -L I jj 4-o 1 ,5 ^i -Lûjj4j — £> 

aj ,<uWWW (^.Li'ajl Jojj_S” aJ'Word Wide Web jl 4 ■ - ^J^Ij 

jjjj <*w^< j j liJ j I j -i— X j ^j_Sj <L a » <ui" AjjjA j LXwLj <uXL <L li'aj L>j<Lj 4j 

. jjl jjl j HTML ^jLsj <uj jL J(J _ajjfc jL . ( Hypertext) . <*jli”^_i»j 

. j . S(_ s j <0 jJ.-ii-...,. - Jj jj j. iL 1 A _ Jj «. 5~ jLj \Ş55j^ * *' 

45 ^LL -w^öjöi j4-LL fcj LS'aj jj 4 J 4 J& j4j jlS^^öi (^jjj^—y ^ , Aj^jöj*l>jIj^> 

. l5u ^S^Öjlji ^J^J-J^jk 4LL-«4j4-0 ^Pj^L.ji' 
4u JJJ^ ^l^LJj <U jL— -ol Ju4u (^Juûjj^u Juljj4— _- oli jL ^j^Jlj^Jfc — û 


USENET 4J ^jjj-J* ^SLj 6 j « u dj jljl-L-^a_) ^jJjIjj^— ^ oli ^-Jöjj^j jj 

J J jU ^^LOj-k (Cj4j4-j> ^iUlJjj ^jjj’ i^j-S öijöj l5L34_5 

. ajajfc ^j^Jlj^ 

(^^jwjöi j j-u I j-ûj j-S" û * * * 4J 45 U^x<o 4> 4jLo«' d ^ (^ 5jLa_*LnUi . j».i« 1 j Jljajb ^jjj 
Aj ( cU-5*S L> CIj LS" jj— o4Jfc j <UJL_w oJjb A^'Loi^j ><U . ûjjj L_^5jL (^jöjJljAjfc 

<U_S" 4—i> jAj 6-L>6j4u j L-S*A * j 6 «Aj Ij AJ k gLiinj aJ > L_S" j4-& <U jj j—S (^JuöjU^j 

t d j4j L <5öj4jj_w_ûj5 j U <L cL>j j LLLuOj4_) 4j bcjO LLwL ’ j <U j ^L) &S i-SLwO I j5jjj 
^•Lûjj 4j (^jö-Lîlj^Jk (^^LL—wO L5* J<u5"J ^aSj ^LS*4J j 4»> (^j-S&i LLL5 j4j 


ERAN U9J96J tfögöûuijigJ 9 o^jSji9 tfjgj 

lSjJP’ CrLr-^j-^ J Lry<u_S"<u Ljjjaj ^ûj^JjJjjj j ( jjAj*j__4_^_-oj_i' ^jjP* 
j Uijj_9<L - LjjjU LSi j^jjj ûjJöjL j jLSj-SUlj 4_S* <a-^j<Lj_-4_^_j5j_ S" 

. ûj4w<_LL-«Aj6i ^^LSLjAj LLi-wIjûjL ^u *S 4jkjjj 

( ^ j^Sb ^j û)jU (^5334-5 ^ûj^Lj^jj-j 1 j ^Lt-Mjlj ^j l5LjL-t-u4j4-o jj ^j Lj öjjj j»^j 

. û j aLLj a5" 0 - ^ ^ A £- L-« jj öjjj j» 4j C 4- ^ LL, u 


. I ji"aj a5^> 

aJ ^u jj_ l5J4j <-o jj (jLS'aJL.b j ^jbjlj ^jS >j L Aj JLL u 4l5 LLw»o^ 

^jjj-iSLaj ^-w-yjj aJ ( ^ja^ (j5oj LCo_ y jj-sUo 3^33 u^ji5jjlj^-) 

uSll>*L 5 ; ajö jy-j jJ j\> j < ^jj X < j <i_a L jjj£& - (— a L <iU LT j<U& j^j_ 5”ai I ^ 

.»j<)jljj ^ *3a_j jyl^j'aj jjjdjb ö i Lo L j 

o jL L.LJ jj U Laj^-yu <)J j^j»j ^JjjXxSLIaj ( ^5'<ij^_aL jU jj 
<j Sj»j ^iLLjU j jL <J » jjj' L_^iUx_i <) * I ■ £ _ i j ij ( i j<L . (E-Mail) lIj 

. jSjûj (^LJji-w . ( (^ ) cS* 4j Ull^ 

(File Transfer) J-.U ^ll-uIj^Ij -Y 
<u5" (File Transfer Protocol) FTP ^jbjjj^j ^LLi ^CL-Jj-ilj jj 

>0 j S ^j ^ j 4_SLj^_5" j LSûjjj l öjjj aj jLlL ’ <uS1 j-u lLwjû - jj ^_5* aj ûj ^ « *i 

U jjj L5 Lj L> Jh j^j-5 Uj-Sjj j^j 

. t^Lj i L-SOo I i Lu - ^j O L j <L-w 

^ l^j j 4-î ^öj-u-u (^jOj * ^ lOj-S 3^5" U (jL^jjb (^Jjû.jj^j ^jj-djj^— oU Y" 1 
(^jO j — w--0j-5 3^*5"^ LLj-> (^jO j _w--0j5 (jl jLL) 4 J (jJjl jj^— ol ^ (jJuûjjaj •^jûjjji 

a_5 . ûTELNET ^Jjijjjjj aj ^_wjj_u ll-oj ^ll ^j ^jj-j ^_ > L5^— w^.. 5&j^_ > -» 
(^j5ö^ TELNET U ^jj j5jöj <_5-J^5 ^j (LLLjjOL^j ^j L 54Jj5jj jjj U a5o5^j 

Aj ufbjj J—5 jj L £j4jj-_w*_-0j-_5 (j5.lL >ljgL-5 <_5 û j LLj_> ^ J_5" ÛJ Jj jmi4.ni 4 .m«0j_5* jJ 
^j>j j— 5 Jj ( u^jijû j c5-J^_5 öjOöjI j_4— it-w^j clLjOL jj j_) <u5 l-5ljOj-_4w_-0j_5 

(^^5u^ (^^Lj^-oLjAj U (^jIjjö^ Ulj ^SolL5 aJ . jjj^ ^«^3a5 ^-LCjI^Uj^-o 

. ^ jij 0 j <_5J a 5 I ^ Lu - (^j « j»U j o j-w-oj5 
WindowsNT Windows95 widows2000 ^L^öj^j^öj uCwwj 
.(^jJlLU ^J^-oLj^J J^J ^jljjöi TCP/IP 

^tJuL^i (^jLulj ^a5Lu 3^5 U öjCwjjCL^j u^jjj ! j I •^L j 4j ^Juû.j-.aj £. 

öjûjjj^ ^liOj U (^^ (^j L-«<i5 

j»*5^j ( 4-L L jjj ^^SL-ol j5jjj j L5 Uj b L ^-t_t_i-jl j-5lj jj ETP I - (^ûj^j 3^5U 

l-CL5Lw>Lw> öjO j-ww-oj_5 aJ ^5 <=u_wu cX L i j^u ^jö-l o^öj 0 1 j5jjj >aj 
(jL5JuL 5 L ^ -j..^.—i» jI jb*lj jj u^j— * (^5aja_-oLjaj (_5 ûj G^DPHER . öjO ^jjjjj^L 
j»4j . ^ jw—5 0 i j û> j— U (^5-34-5 jjj Iû ccjjcCLjaj (^jjj 4 J cl5j^_- ocLi . ûjjj i ^ 5 ll 
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^y-w-ulj-SI J Ul yJ LA-*J j^w-uAJ aS A-S 4j U jj J AwS O (^jAwJ L-3 — V 

uSLj-odU i^3^j ^j LSa^-»-u U j jj 4 j*S jIj^h^ Uljj^ i—SUjLo 

♦ 1 Jj l ^ j»> AIj jS ^£-L>û jj Aj (^A— uûj^S* ^jjjj I jûjl j^J*-‘- w JJ ^ 

^l^Jj 4 J A-S jl jC^- jjj ^jj-olj ^jJjjA-U jS*I j ‘ jLSLjjS* AJjj.A-U — A 

.(^jöjj^j ISLj jjS* UljjLu (^A^C-t mJj jJ jJjSL ^Sj^i &jAjL-<-uU 

4 — S jjJLfc^j jjj (_£ USjû^ jj x >0 U jj jS ^ j-jfi> jj ^j ^j USL jSUl— i-cQ a^j Lo — ^ 

4 J A^Uo ^j^SmJmJmJjJJj jJ (J L-J U J (J ^S^Û j-yfc Aj J jjSöijûJ J û J aJ (J iSUjjJ AwU 

. jdSöi AjIjöj ^£jûj 

jj 4_S jöjIj— <— i-j4j öj^^U^j ^j-SUj *« SUl aj jj a_j t-SjJU U ^-j USLjj *-w ^ * 

jLSLJ^ ûjajjoaJo j I jJ L u i ^^L* ^ l^-j j aJ jLSLjLjIj ^-w— t-J j-Slj 

• {£ji $ 'öijö jL 

ÛJ^J ÖjIj-w-wAj U jj j£ ^£ 1 -LjÛJJ^J ^^LJU^^ aJ (JjUjI J ^jm ^JJJ I j^lj ^j- J l^-u^ ^ ^ 

jOJJ lSjUhIj ‘c^j^Uj (JjAjjjj j*L *^^S^.Ij 4> j Aj*U (JjAjjjj aj 

•CSji^^lj 


^j LSaJjj *L-w ^iUo LLj<o j - ^ -^j S L-w?ufi US Jjj. ^L-J' |t-^«j— ° — ^ T 

^.AJ^JwO I 4 J {JpJjjJ A-S 4jA& ^-SûjAwU ^jjm> ^jy-U jAjIjAJ>Oj (J U i ^-SjJUU 

. (j^Jûj ^-öJjj-û J J>ÖjU ^Oij-O t öjöjöi 

jU L* 4 j j (^JjöjU ^So j 4 j* jw-w—û j-S L OJL jj ^jö jLLuiU lSjJ- 1 * — ^ 

.ûjAwJ«L>öjU ÖjOj-wwOjS" J Aj ÖJÖjI^-w-uAj (jjO J-WWÛ jS" 


(^jjj i ( WAN) (jjj^j^ ^gjcLj j , „ w ? „ , ,»0j— S* j jjj’ jjj— > jj^ jLSöjjj ^ 1 

. ( LAN ) ^-Oj a& ^j o j-^ojS 

lSj ö j^>^Ij c^L-U^ lSj^^ jJh l^U^LSjö^ cLwS «L ^jUUc^ lSjJh ^ ® 

.ÖjAjAjjI jC-W<L> ûjA^Cj Jö jJj L^jUiL) (^jUjIj (j^^JjU 
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^-uJgLû 

aJ jj ^— 0 ^SUjj ISU>Ijj_S 1 (jl ^-wLfcl i j L^L j^C— .> jû j a^—> Uo öjO L^j aJ j a& — ) 

^SoJujS' Ojj |^-Xj ^Jj^lo ^ Uj^ jûjIj U OjjL U j LljûjO’C jO <l-Dû jj o 

lSL L -0 L jj jLjÖJ ^J <L- 0 j U Lj (jly-wl USûj Oj... ■*■■■■* >Oj— S . jjL^-w> ^5 j-J>U 

j jjSjU U ^j- j U I jj j-jS* ^-Ljû> jj^j ^j- j LSlw-udj aS* u.wLS* j j lS*ö^j^x<-<-uöi 

jIjCj'J cSjLjIj ^^OOjIj-SIj ^Lg-u* (Jjj:* J Aj4£ (JjUjIj J jU 

. j-O-w-uûi ûj^j (jX<j jjj 4_> JJJ j 6 jjj L^^Ju I Jj LSöj O j-wj-ûjS 

^LSDUl-S* ^lSLj aj ^jLulj ^^-OjSojAj ajl j ^jU-ulj ^^cLwjIj-S'Ij -V 
Jj4j> jU jji jl j 4 ’L jj-oLo* LSöjl -Lj Lw A.„, l,...X.,fe cSöj (^Jjûjj4j 

^ I L ^rO-JjJ jj L-J I j ^-w— , <-ul j—SI j ^^<a— *— w-wu ^J LSL. <Lu Aj . I ijO jnw^ ij— S 

^ lSj ^U I J (-Sj ö Ji^lj lSj^°U “V (^ jOjwwûjS* (j^ujjj* jU uSOj aj j-wwû jS* 

1 jj-$LO ^-Lfc L*ûj ^Löjj^j ^JUaS* jV^^jSjûj J l^u (^jAj ^jLjI j 
• (^^J^Jr^J^ - ® -j^J û J lSj^Ij l5^j^°U 

uS*Aj jl j-OaJ U^j^j^j jaJ ^jLuIj aS* d&jjbjjj U j l^j Ajûjj^j ^3UaS* 
.bûijjj I jjS^jûj ^^SOjLoU J jbjZmj jU jaSOjA;. (JjX-oU 

(^AjIj^ (^j^Jj lS*ûj ^-Ljûjj^j <-uûjaL* Aj^j> aJ jj jS* ^£,Ajû>jj4j ^JUa^* £> 
^^J L -0 J jLSaj jjS* aJjJ aL t ^jA^jL t L-W 4 -S 1 j-S ^J-wwS . ^L-Uj L 

. CojS-j j IS* û :^SLw û ^ 

^»^j jAJû AjIjjAJû jA-*j j— S ^£-Ljû>jj4j ^Saja—w/û J<L-S* ^Ojj Lo ^AjIj^ û 

•C7^ 5 -J 5 0 0^-1 ^ Jjj 

jJ jA-UjAwuaJ ^ aS* 4j U I jj j Oj ^S (^ Jj Û> jJ ^J ^S*^J ^w-u û j ^S* ^J U wwuSl jŞ* ^Jlwi* 1 

iijJ-^L g^jjLa “L Jjjj Jjj (_$ LSOj 

. û jOl jS bjd> jj (^jl 
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• ^ 
t ^J -i.-J IjS'lj f ^—O -—.....- f ^ J S i J J«~ dJjjdj < 4^J 4jj Lw- J J LjIj ^j -WW-o l j5"|j V 

$ ^JJ> (^J Lj I j 

^S'^j a ■ - j j j 5* jJjj> j cS (^Jlûjj^j ^j L-5'L} U d_J 5* V" 1 

î 4 jîr^jJ jjjS” j-Jjijj <U 

5 jaSb (^JjajajL jjj5' (_£j J ûjjJj (jjLS”aJUa5” ^jljj'ûj c5"<Loj JjaiLuj b' ^ aj — t 

• û jJ-ö^j jj Ly I j ^^wjjjI j5Ij ^j LS”a5Lj 4 jL 0 IL û 

• ” jî-«jj ,-tJ - j~a ^j LSLw-j bjd*u j jjj> ™\ 

L lA> ^'ajLjjajs j ^jJjajjaj jjij^^AjS ^LSLjJj' (jjljL> —V 
î ij aj j U j 15”» jjj' jJjajJaSbajt ^j 15 ”î jJ> — A 
$ a^jjX-o U ^ j a,-w 5 ” Hj ^jj L> ^ 

• jjş-Siiji j--J f ^S-JaŞ' jSsjj iS ^ jj (j—5”L ^ * 

^ <*j| j (>><J LjoXjj<Cjj<U (_j5sj j5 — N N 
• Lj yj^ 5 -CC;. lP j'Cj.j^-cJ j j-/ j-L jj j_>j — ^ V 
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djJL Mtf ^ L^L-jJuL-J L aJ jLS^lJ 4 ^" III <* 

4^JL^0 Jj JjLjlj ^Oj4L'a—«J j— T jJ jL-$4uj4L^O 

A-iJLlL J j L$a JytfO J> 


(14)^*^} 

. i ■ I j Si j jj ijöjij' 3,jj ^L4aa>4^u tjL *J L 

j 5 j- 4 j L^5L3 a4 o jj-4 

^IjjIj aj-IjUU j.*j i^jsj ^j-5 sjL«a> 

jij^U ^jUlj jî^jUS - £.A *J jîLj ^jll^L 


(J 6 ) ^*a, 

jJjjUw Ju I _• j LS ~ s lUk jj— ^J 4j JLjsjjAj i jj_9*J*j ^L /a JLI* *j *j uLwljJlj jj 

■ ^j^jJUU ^jJjjAmi WujSS SjSUjJtjjS ^jbêj j LS* wLJ UL jşu J 
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Sj*4ij_jl> ^l£jj *J Lj*J j -_- ; -J» j-S' jji jl_ 


( J 1 ) (JALjj 

-Ij *J ^jLfjlj llj-?lj L- 


V 



(J 2 ) 


<jj (J^Ja^ jj^ojoj ^jilA ^LUSljjj (JjjjAj a5" ^j^OjLs ^Ajljji ^jAjIj 
jjjJjLj aJ aJa 9S 4 ■ j ■ J A^jtj A— >j! ^a5 SjAjIj |»Aj i^j— J sijSj 

- L ^jLjlj 
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JUU jJUu 

^Uii 


10- ICNXXXl 


| CMK> 

f I HHIO 

jLuJ ji ^LiS 

ICHlfH'l 

u .ji U..i- l in 

Jj>S y$J*4. 

| 40000 

, r , } JD 

_J 4 H<U4_' 

lnXKNXKXXM) 

jjjMtjj lfln-lhHi 
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jjp 




jJsjöş <tf ;<U jjip 
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djiS <U4£ 




<Jj I S" j4 m<J jjljjti 

*1 j ûirt' 4 
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190 
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. I J^lftl i 

3^5 aJ a5 aSaja&Sjs (^jl$Lljj5 ^duiSjş <jj 5 j 3L> ^JJ5)Alternate Key 
. ^jAjû jjjAj ^ja^jL ^5j5jaj j5L iCj^ jl^aj a^Lo ^j(5Jo5ji 
^4j<Ljj bjmJmmS^J i j5^L-t-U jj i *<Ujj) Animation 

. I i a»i L-w J^_aj öjliaJjja* 

J <iijaj j __w« j 5' J ^Ojj> (^/jJUU l j J <G' J _ rr «ji') Analog computer 

. <0 I i <J j 'i' <0 Jwwş- ' jJ> j-i 

A Pro- Language 0 Jl_SU__ij, j»jl IjSojjU (JsJ .^aU) APL 

j ) ^ûV ( jli'a3L u jljjj aj ai" a_ y ___j J ja_«U J aj ^^jjUaj gramming 
. ûjI l^iifcli Iverson Kenneth ja_,*JaJaJ ) ^‘W 
jj a_S" a_ ej aj- > ____«j_i' ^^iUl jJjjj {jJujU ^l IjJjjj) Appliction 
^jjja3*Jai j (i"a____i a_j U aija j ^jijjfijjjaj jj jljJjJLftj (iaj ^jl J_J'a_«j U 

■*jl/ 

tSijjStj (c5/gJ j Arithmetic logic unit (ALO) 

. Lo ûjjjAj ^Ssj jijJ j ^ j 15 j-j 15*ûjI ^ / «u5* I Aj j^^ojS aJ 

^■Oj 51 ,5 jj a5 jj>jL ^^Llojv^j aJ bjjj L^5 cl ajIjL ( ajIjL) Array 

. \£j+Sb ^j ^5-3*5 j15öjIj.Lo 

^j^j5' ( ^L5- i u5 > ji aJ ^ja* <l> (j^jbaLUoljL .uXp) Arrow key 
jj jL5ö^-w) ^ L»<Jk tjjlj^* j Ll u j u*;) » 3 La--*-fe Aj 45” ^j^Löi j S 

• jjl £ tjijLi j y. j V 4 ^ ^ -? lSjL^ Jh j lJj^ 

<5 ^jSoul Lt<uj 5 Lj5c-u<o ^i^) Artificial intelligence (AL) 

. &jaj*L5j j-u t-3jj-û ^Cjûj l- 5 dj ^jIjjO jOj-wwûj 5 4 jI j 4 j ^OjJjJj 4 j 

American standard codefor in- ^jL 5L-3 j ^jl £ijj-S ASCII 
^jjjpLjj L5Ljja^aJ ^jIjuL^ ^ij-5) formation interchange 
t öj L>J t CCw o ( aû L5 "ö i ûj Lûj ^öjjj a5" j L L 2 >j 5 L a5* ajö jJ?+*> ( ^j Lu I j 

. ûa a*j L ^051 jl5 j LoCL& 
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^-CLj ^aSLjj a5" U-uj L jJLo j ^AmujbjdS uyLoa5*aj ( il*U— w« ( a5Ljjj>)AÖaCUS 
. öjI j-wL^L öjAj L5'a-wwLww> jajVaJ j\j I j aj jaj 3L-« jljajfc 
a«5 jCLû ^ Lul j jAj JuCja.5 CLww«öi aj ( jLujaLI j-U-ww-uo) AcceSS 

. jaL5'aCjöj ja-»-«aJ 

^jL5ö«Lw^ a5 j-J 5 » aj l5w-« L jAj ( 3 Lllj a51^-u öwuo ^5-j L ) Access arm 
. (ja5ö i ^>a-U> L j L5a5»*-w-0 ^£j*5j aj c-5-wo-O ja-y«aJ jyu-wjjj / j«Ujj> 
aj jjL-j- 1 a5l j»u C L wao ^c j -ww j ( LLC j a5l j -w-w u o ) Access method 

• L5o c5jL^ jl5aCjöj jJu-u ^j L^'a.uj LjIj 

ijjJ ^£a5a« >5 jajaJ a5 ( 6jaj j.„^...^..-qj 5 wjj-ja— oLjau ^j5jL)Lûj (LL) Ada 

jajj-^w-oj5 wjjja-o L j4j oa5ajaj a^5 ^aj a5jjj> . LL ûjI jj (3-9^ t o3jr’. L 
^jJöjIjöj ^jaSL-uJuC. ^jj L5öjjjj aj aj Löj >aj Lfcûjjajb . ££j-wuLo I Jj l ^ * > aj 

. û j I j5-L o I i 15 jj a-o aj j5 j Aj 

jj^ a5 (CPU) ^aJöjL ^öjöj«\5«xJ jja^au aJ a5uyuaj (bjdjŞjS j5) Adder 

. d jaJ L5 ö^ j 5 öja5cL jlj>ij^J u^^jLûj 

CLw-uö^ ju j^j-5L ^-Ljjh...-» j a«5 a«5aj^jj ( j l «<« t * 1 j j L (^j-uûj^L) Address 

. l5o (jjL^ aLL)a5l jO 

aJ c-5^wjj-a-u a5 a5ajö^j I »Lw->.jjj a— o Lj aj aj ( jl jj LCL-w ’ j L ) ^Vdd ress hus 

• L5o ^jLo ^jöj 

^öjöjöj^uJ aJ ajjûj ^I^juj-j ^5jj-^>u ^^LlJuo Address register 
j-5 L ûjI j, -u 5 jl> jcuaJ jjjöj ^jL-LwJjU ^jL5 j5Ij ju a»5 1-LLwOjj 

*Ch j ^ j(5ujjLjIj 

AL- rithmic Language ^;L5a-3j ^jl jSojj- 5 (3j5JaJ) ALGOL 
N ^oV ^j L5D L-u aj a5 Lwwujjj a—oLjAj ^jLûj (ju j5 Aj GOL 

I j-wujj-a-u ( Jj aj jjb ( Lj LJ aj ( (Lu I j aj ( Lj Lj j aj ( c5j L-y I - ^j L L I j j 4 j *)! aJ 
( ^ >j5o jLj JwCuAj lju*L5auJl j— ûjj 5 aj a5 L5jja— oaj ^jL5öjj-j j55ajaj*^fj j 
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. bSjbyZm j j3j ^ ^ \Sbjj6j U aJ < jjj^ jLub ^S" 

j (JjLjIj LjJ ^ aSLöjL^ (^LLuo ^öj^uloSy) Batch processing 

j ( « <.i (j j *j^ *jj v j__5" I j-SLo jj— S* L ûj^_)Io^_L aJ jAj jl ^jlj ^ .*. j. 

. ÛJiCJji *j5L 

. I.aS'Lj^S jj> aJ ^jLjIj cr w^lj5'l j ^AjljjL ^. Baud 

^j^j^jj^j ^jl ji j > ^j »0 L^j jj c^Jjûj-^j ( ^jj ^ûjjj) Baud rate 

. ^jûj^-oJ^j-û jAjV^J jl5öjl jJuj 

LS^^iU b* jj 45* ^ajLI j5jjj jaj (^jl5L_$b) Benchmark 

jLSbj uTUijj ^jjjC jJ j4j j-uw-OjS' 

(^jjji jji ^Lajj j<u-waJ Binary 

^ j}l*m 4J jL5&jLoj j^-° 4& 45 45xij5" (^jjji jij-5" )Binary codacl 
j L ON (_^ULo4j t_5"4j j ijij\jj£ jL OFF jULo jj ji_u i jj_jj L^5 Lxj c5"<*j 

.cöj jjj-U^ 6 

4_5" 45ojj_S" (^oioi ( jjj_S' ( ^jojoj) (BCD) Binary coded decimal 

. I JO J j L__J I J . — _J j !jJ> jJ c5" <0 û j Lo j j 4J0 
jj oj ^jj—f (^jji jjj jjj—SjL) Binary conversion 

. jJoj aJIj*^. j (ji^lji 

^^jj J aj Jju j ^jLSojL-oj (^.<01 jj (jojLoj) Binary digit 

. jjj j(5Lj I J (J4j'I jJ 

. ^jj c5"<*j jU j jiu j__5"ij <5” j j L j I j jo5<ij_ jjji5jjj>u (c_j) Bit 
^jjj^OjAj (u^jj^jLft (^SUjoj) x. <~j 4 j ^jLjj-X — jj (jJj j 5 oj 4 j) Bit parallel 

< 5L L 15 aJ Lu> Lj> jj <o I j 4 j ( oc_j U <o jjX jj ) j '5'jwXu . — ..■■■,.5 t ^ j (5j L 

. jxHoJ li 

(Ij54j (jl jj 4j (^Juijxxx 4j jLxXuj (^jjj5(jj4j) Bitserila 
^jJij-ib (^UIjj jj 4_5"<4 <l5<ij L(^x_j <J c_j) (Bits perinch) (BPI) 

. 4j LojIjXXj. 
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(^j Loj ^/jjj-oUjjj ^jj_5 < I x -wj jjj »1 j5jjj jJ ( (J-_o j__'<g ) Assemble 
lP^ Aj Jj boj j<U J j L ^j L5bj bo ij_3 jj ^Jwwû £U-w4j 

.û(objectcode) CL*-«*U*UO 

^j boj jj ^jjSL ^b-^ oAww^j ^j bo j ^j LSbj Lji 45* a^jloI jSjjj Assembler 

.jLob 

aj Ai'^ajljl^ j<u ijL*lS aj (oLS'jL b) Asynchronous 

. ^>J ÛJJjAj 0*15^ ^J.5 ^JjLi 4j ÛUmmJ j>jO-uIj ^Sbj fijjLw 

Ai j: <ul_>l>* (AT ^yLSb-oL j: ^a_L_>4j*) AT Keyboard 

. öjl Lw-wjjj ûjIBM ^ Lj L»0j^ j^j*^aJ 4^ A-o^^Sjj 


^^■iij.Mi >Li j^—. ■> jaJ ^—5* aj o.....Sj j ^ j b (\) UI^XJ^L) Backslash 

. ^j-uS'ö jjfijLl ^^SbJ^S" 4 *j b Jj J jLSb^Sji 

j^—wjaJ a 5* ^_Sbj^— o-Sj^ ( öj^jlj^^* ûjljj j&j^ ^^■o_Sj j ) Bachspace key 

.öjLLjwuöj ^j> ^j4> ^j^lSIjL" ^IBM ^jl5b^5jj ^£4j>4j 

j4_i*u ^j bS4_w>j Lulj aj <uS" ûjû-Lwj<u^jb L5 5'a_ t w_uj_S' (jlj^OLwuj) Backup 

. ö J L) û J I j-u^-J 4& j L) j-wwOjS' 

jj j û j j....>^JL) <u_S' lLjû aJ oll j <u_S" ( jjjIj^_> ^_>j^_S') Bad sector 

. l Lj b lJL Luj jJj Lj I j 

^fijLu Aj jLS'Ja_.jJ^ aJ l-^JL-«aj jjuuJai" a5"4j.Uo4Js (jj5jU) Barcode 
< jo_5"< i -->jj < <i_ 5"<J <0jU < l 5" jjj_<> j -. j ^ - <îjljjL jj • • ‘ 1 ^ 1 j oL_ :j L xj^ 

. 5 XXJ5 . . J j 45" dS\j~* u jj - (^J. Lj L-ö j5 < (j 45" 4j 4jj j> 
a_5" j4j'lj45uL> »jj_4> j4j ( jU (^.xJx-o (jj45uL>) Bar printer 

. j45»j <_)L> j4£> L^ j4wu4J ^ fi j _w.i Aj jLS^-wjLjIj 

. jlJö.5 ^^SLjjjj ^j IS'ûj Lj ^öjjj 4 j (aj^L i Lal) Base 
ûjjAj cl b ^w-ujjj ^_o bj ^j ^Sll Lj ( t— SL_ wLl ^j Lj ) Basic language 
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\ jdj (&_$IjLl> ^-*j bj ) Cache memory 

j^j ^juijj L &jlj-ioJ ^jLjIj Ia-wwjIj 

■(S/» A £j^ y. J LyW L J ÖJ^-UÖJ 

Computer-Aided design ^LiLOj ^jl^5bjj_i bL_S') CAD 

jJ ^i* (^jj jSL 4_> Ll jSjjJ' ^Aj ^S^Jdjlj (jOj-wjwOjb” ^jJb^u (^j^jl ) 

. AOfc . . . j j Li^ijj^ jS'b öj^j öj^j L5*Loj aJ j ^j Lw Lww> j ^j^jI ^^—L > 4j 

. (^£j-bLjûjJjJ ^^SaS 

^ijOLLji jL (^jL^lo^ ^LioL^i) Calculation instructions 

.jO-^i-öjöi ^jlS^u (^jbjS 

^Lj^^j ^j LjJL-o j ^jbji ^i L"Lj^-uöj^-S^ jAjfc (^_*_wjL^) Calculator 


•CSj-^ 

^>öi j l * >4j ci'dj ^lL" «L.m* *■■ ) jj 7 vJ^Lj ^SL- *—>j2 (jj L>) Capacitor 

. <L I JLj jLjJj ^Löjjj j LjO j-w-ûj5" 

L^l> LLj LS ‘lS”" jLSLo-Sj .2 jLw«lÎ lS 4j A- ojŞ j ^ Caps lock key 

. jJöi jj L ÖjjdS ^S'bûj-w j Aj j L^jOj jj-oAJ^ t ^j 
lS' öj^.jo (JjLjIj ^iOj^-oL (OjLi'^ijSbj-S'^jJOoL) Cardpunch 

. IS*ö^ (jji" 0 LS'lwu lj L o j IS” jl-jaJ (^jLiIj 
j4_^aJ (JjLjIj L' ûjo (JjLjIj ^SLj^L (^jjjJ- OjLS') Card reader 

. öj^J-woj>ö^ jLS'öjI jS' jjS o j LS* 

^jLI j jSl j jj ^S' öjö-Lu^_ûjL ^Sjluöj ( JLO w LS') Casste tape 

. (^£j-SLjûjjjJ 

J LLjj> ((^JuLS' jaj|-^5LJLor ^jJlS") (Cathode raytube) (CRT) 



^L-SL-^jLIjJ 4-i jÖ-L_w>4— OjLj ^-UÖj L ^SujjU* (^Ij u£^ L^* -0 ) CD-ROM 
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lS-**u^ L Liui^j (JLo- jaia j ^jLSLj^S' 4 (Ojj ^j LSLj^S*) Boot sector 

. ^jrij^ & b j ^>j ^S û j ^j LSLö L j aj jj aS 

Bits per second ^jLSa-ij ^jl jSbjjL (buij> L o-u) (BPS) 

(Jj-I— û L (JjJ& 4-> jLi'öjl jJlJO jS\j j U> ^jljJL> ^Olj-Oj Jj uSL^lLli 


. 5 j^LO^j-0 

^Liöjbji^Ojilj jj a-i L'ajuL j^ (Break (juLji) Break Key 

. j-i d ij fi> J-J ^SJ aS* J 4j J-W— 0 jS" 

j LS 'öjjj ^jufijjaj (^j-^ oojö^ L* ^iujlj-oL o>u« ((jjufijjaj ^ijj) Bridge 

. öjOLiL ^^SLijLLu aj 

^Pjj aS* (^j-’jSöi oLljO- Ouöj j^j ( j^SbjjjL (^Jjûj ) Buffer storage 

.^jjSL öja-ojj j jjAj ^jI j^> a_> b jO L jji jl jO aj (jjjjL 

. ^jLo cijLol jSjjj jL ^jLSL-ÎAjk ^j (^JaJ^> t LajO Bug 
(JjjOjj-S j j LL y jj L ((jjLI j (^ûjOL-wjI j_S jj ^lS jSsjjb jjj (j^jjj) Bus 

. j-i” ö ij £> jL ^S-J aS 

ûj<SOu (jLjöjJj <lS OLIiOj j<L> ( JöjJj (^Jjûjj4j ) Bus interface 

. 6 j ^L ww w. 1 Ajû - 

uS ^ajLoj^ (^jjj ^jjJjjjj aJ ‘lSojj> ( ^ILl& ^ jjj ) Bus network 

. öjOuj-wj A j^i ^/ûj <u (^jjûjjaj c< i LL> aj jISa-wojS u-0lS IjuI jJ 

— * — 5 ‘‘-l Bus topology 

jj^ jj I J&JL) Lu aJ ^jLjIj ' ,/jOj^j jJ j LS'tj . o^S' 

CoL I-^L <— j^ aj (lXuL) Byte 


) ^ V * 'i — . aJ j.S’ ûj c j . ^ ■Qj-S' Uj aj Lj ( U°j ) C 

.1 Ij J-o <j(0’(j' ^ (Dennis ritehie) jjUj 
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^yLSa „ o £l) * 5s x Sa^ L x_xJ ( <_^_JS” i jl j_xJ Click 

.(jjjjL 

Common business- ^L.Sa-.ij (ja J l^5Lj J __S (Jjjj—S") COBOL 
t yLi'»jljj J a_S" a_ 5 _ i _jjj J _;a_aljjaj ^^SLxjLaj .oriented language 
j ) ^ û ^ (^j LS"aJ Ljj aj aj Laj ^»aj . ^£j_aSaijû j— xJ ^^Jai j3j I ■L J LS/ L 

.ij^b m) 

j i ji ( j__j jj a_S a_j LL aj jj_j> ( ^sL 5 j ^jj ■ . i j_a ) Color m o n i to r 
jLLJ ai'ajjj I -\j UjL-o o j IS* ^^j ^£jo ^jt 1 y 4 U ^j ^Uj j LS* 

.bo 


^^J J L5" jO jiU |1 t :.->_.-...‘ au cSLxjLaji ( jLaji) Command 

(^j Li'a L'j (jajl iLj^i" au( jl j^L-uaj uSLxJLj ^^SLuuj) Compact-disk 

. a_i(., . : ,.. .. iL_ . aSL - ^^SLj L . C D 
jjaj Cw L ^/jy Laj aj » j(>ja_ ^-al ji*3ja ^jIjXS/^ ( jljXS/J Compile 

iJsX alj_Sj^j a_S” C_jaja_a (ja__oL jaj (^Jjj_S” LAjI J J J— X_a L ^Jl aj Jj 


jaj t yLS'ajal jijjj aS” aSLuLaj ((JuL-alS” ^Laj) Compiled ianguage 
• jJjaJ'j r __aji' ,_pjS” aXjjSLş jjJ»J jj^-ş 

(J/xJ/j j/jL '*-i' a— aa •: ... , ,J (/Lx-al Ij-Sjjj ( j-_Sjij) Compiler 

. ajj—.aj aj jjX-aL (^iLj aj jjjJj __ L ^jSsX-al jSjjj 

j jijili I , 2 j_> aj jjLulj (^jLljj a_S ,iL j X_a L ( j aj j ___aji') Computer 

. ajajfc (^jujjj j jl jaj ^Sca(SL > j a - j j^Ljlj (jûjajlx^xJ 

ajjLş c_L-S a_S aSLSUcLi (jajj_j__aj_S /UxjLJ) Computer case 

. jl-UjaJ j aj j__ o jS (^j LSa-jujjXSiaj 

jjj j»ja j_L_uau » jaSLxj ( jjaJj-____aj_S ^j jj ) Computer network 


(^juajj i ^J_i /j “ X (/Jai” ^g j—u aja-a aj jaj j___aji” Jja> j L jajj 
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uSLlai” J L _ > -Xj (jjLul j ^jj - jSI - jj jjûjjaJ ^jSL__ u aj j ^jjj jL>-Saj 
a_S J Aj aJ (^juöjU ^&jûjöjiuJ) Central processor 

.^>0,3 Û>jJj4_) l-Oj^J ÖJ^jl-ijLÎ 

(^juöjU ^öjöjöjiuJ SUj) (Central processing unit) CPU 

J (^£j Uj-W»ÛJ J i ^jJ öj ( ^JjjJjji ( Lj U öjjj LjiUu öj^J J-^-ûjS' 


(Color grabhics adapter ^LSLij ^jljSujji (</l ^^) CGA 
. & j j j j^ jj j ^ ^ A ^ U« aJ IB M Uj Uo j 5* </wiUw I ji ^- ^Uyj IS' 

jUS'.cl-u jSj\> J iojj.^. (^jj/j-^j ^j^ul>) Chain printer 

. JjUj J<U-«4>j4j ^jUjaJ 

. i ^jjj5 < öi o^jU* ^SU U-Lfe jU c^u <0 ( (uuj Character 
ci'cj a5Uj4^j l> (^jUoSljLi ^l>) Character printer 

. Ud j U^4j jLCS'lj li' 4 j jLCS'lj li ji j^^. U^ A j^* 4 ^>0 ^-t-uj^j 

jj <lXu<l_5Uj (^lJ J UUjuJLiljLi) (Character per inch) CPI 

<i d j ÛJJ-S O jl jJu u Ouj-3 4 J l-^Ojj> ^j ISûjOCSlj U ^ö^Jj I jO 

. IjSU i^> L-5\L>-wy ^j I jJj j Uj I -Ju_Ujk aJ 

jj aJ'jja-i'aj (U^i^ J jUlS'IjUS') (Character persecond) CPS 
J U ^-MAJjJ Uo ^j ^5\J l> ci* & J I -iyj LLS'lj LS" aJ j u5sj l> ^J I J-X> ^J i jio I jO 

. I jjU-a J - aJ jli'ûjlj-Lu w—«l jSlj ^jIj-^> 

^LU^Lj ii” ajws_wi-iw.a) ^-*-0> ^J uSUaJ U J cSjL ^SJj ( jj-sJu ( aL/j) Chip 
. 0 jjj jS jU_y>- UjaJ j ISUwsjj^cSU^j ^j j U ^j Lw^iUy jj j ISa-wsjjj-sSJ^j 
^ i* L- j jj-cSJ ^j ^ScL-o -> jj aU-ooji' (jLSUjjU jU (jU^—ö) Circutit 

. jU - \iw«j ( L-Syj jj— « ) \_SwsJiUwj j-^S' U 

j US'^-w-yjj.ciUîiL) <Lo_> j-j ii" ^ioj^-yLi (jU<l-û ^^o_>o ) Circuit board 

. JjljJ^aûU J^J J^-t-W^J 
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jLS”b'lj (jaicy L (jjUlj ^SLiL 

data base management sys-) & JjSjjjS (DBMS) 

_JZ L j J ( j L-5”L I j - j-,. . .i ■ . ■ ) ( tem 

C oJ. — j J L_) jLI C wuaj . '_ j--— - j L jj j_S” ijl — -.- Jj i j <C jj 

• Cöj jliaj jlS”LI j 

a_S” jaJljb^L” jAj C_C - S ( j L&jIjJljl. ^jajljioJ) Data processing 

. Lo j ^öjjj^j jlS'bb j^jaJ j^j j-wyûj^ 

J ^jLjIj ^-O-Jj-ilj aj (jL^öjIjJl^j ^^JO-Jj-ilj) Data transfer 

.^jjjSLi ^5-o jJ 5 J ^bSLwJj^ 

bjJ ^ ci'a^jljLi. (jLS'öjIjJll ^l-JjJIj (jo^jj) Data transfer rate 

Aj ^JJJ 4j J £jl j-5*I j ^j Lj Ij ^J I Jjöi jl Jj Jj£»jj4j ^SOL-LJû J L l-5* 4j 4j j L 

• ^ j5 & «5 j & jJ^j I ^ ^5j> J cL u ^ aS " L 

4j ^S' (jL'^-oJji ^£ 4 jj> 4 j j^^-waJ ^iJ^-oiji ( ûjL*jj-u ^ 4 -oijJ Delete key 

. öjLLja-WÖ^ ^£j> ^jlwL 4j 4-oijJ j4j ^Jj jS*L 

^jj-wj L (^djLj 4 j 4-5 ^jL»j-^-- 0 j- 5 ' ^^Solc j L öjjj^^j (jL * 0 j 4 -u) Desktop 
j (jj^j L 4-5 4-S*6 j4j jm^.„^ l ,.>0j-5* (^ jj v ^ ij— o Löjj^-fc j (^jjö^L j-L-^ o j^— 

.^jjjS'öi (>o j Lo 4 j 4 j L5 LLj*-w 

^jj ^j L' öjL— o L jj <^ws_ ll«— L dj'bj lj (jl j-oL t -wöj^— S' t jL-o L ) Deveice 

. ^j-L d - ^5^ 5 J L> j^wwO jS' 

ijjj>ö,5 jL) j — wwQjŞ' c-5* 5 j 4 l 5 jjj c 5 SLli'a_« Difference engine 

(^jlS”a3l_u LjS” aj ^yy L jcJj L> (jjLau ^iLjjau (^^Cj|j^_y LcLa jaj^aJ 

.ljx*b b N AY • 

^ j L_o j o (jjuijjay ( J ( j. > •-— ’ i t^jijl—aj ) Digital 

»j Laj 

a__j jjSDc (^So^caL sjjuy (^ijLaj ^jOj^ji”) Digital computer 

.jyjwLjii jajjwy^jS” (_jjL aj ui\Jx> y^au^jj aS” 
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.^j*Saj I j^ L 4 jjjC j j I j-ö L aX>a_j (^jLS”ijL>ja_ aj j LS*ij aj j___ojS” 

aj ai” aSoJ La ji aJoaji” (^jajj___aji” jSjjj) Computer program 

(^^Ujl jji” (^u-L L a^Cj>ay jy j ijljjl j (jjaj J ____a j i” LS'aj Loj aJ 4 — 5JL5 Lj 

• ^ ûjj j I Li j~/>}S L t ^j 4^j L 

c~l5 aJ ci*j i Ja^oji' ((jj^^^-oj.S' (ytii^) Computer system 
. 15 'öjI j-o L 4jl>4-uw j c5»jj4J j^mşAjS (^jl >5 j5* 15'a-ia-. 

jl j j 1 4 J ^ ^j Icl-^Sol. j— > 4—5 a5Qj ^ »o L ( ijj «<> ) j— 5*) Console 

. (^j-^5 'bSjb jCi ^iJ^i jO j-^-OjS' j j4JJL&j (5*Aj 

^Pj^cJj- 5 to5 LjOj-w-oji' J (JjjC J j. 5 ^^iLu) Control unit 

. 4jj-<-t-w4j <L> (^jAjj-w -0j5 ^j 15LlJjAj c-Cw5 

aJjL aJ-A oj_5 j<L) (^j/ L!U jL ^jajjL ^öj) Core storage 

I -L L5i5j<L> j— wwOj-S" ^-oûjji ^<L> 5 j jJ (jJöj 4 - 5 ( 5 j 4-5 jjJöi 4j Lwwwt-u L-Cj--o 

. I j+S & $ j û> jU j L5J &S 

^5jlL-15 4-5 (jl 5 ' 4 -ö- 5 ji ^ 4 jL> 4 j j 4 -t-« 4 j 4.5 4 - 54 j 4 -o- 5 ji Control key 

. (^j-i'OjûjCJ ^SbJ^i ^j4^jL j 15* ^jI-UoL^4j jj 45-0 

j 4 —t-w 4 j <l5 4 -wj 4 -jL ^-5 4 j LoO-jû (j 4 - 5 ^j L o-L j j tjûjJl—L— o jjjj) Corsor 
*jj— t»w j ûj^Cjjji'û^ j -0 4-^ <— 5 <l> 4 .<* ^ S^J L 4— 5— w— Lo^ <w5ûj L 4 — jwLL 

. (5o ^jLo 4-Soj4jj5l jL5 ^j I jJ LLw> 


j4^jL> 4 J 4iojj> Ujjj4j Jji ûjJlo (Jj4^jL>) Daisy wheel printer 

(jû^ ^jij5Ll> jj ( ^ >4j j ^>0 &jjj4j L3j— 5 ci'ûj ^4— iLjL> ^^j4— > 4—5 

. (^j-i'i û ij £> jji ^SLî *S 

j4-t-«4j ^ûjCl-iLc) 4-5 4.54— ujLulj (j 15^3(5 4— ^jjLulj 4 j Liû j I j -O j ) Data 
jl j -«— t-t.i 4 j ûj<ioj ^SoLb 4 lÎ 4 w 0 j 5 4 j ( j L5<Lî (5 4 ^jjLuIj ^ <iLj ) Datahase 
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1 

Da-ojS (j^ Soj (^SuSji) Editing keys 

. ^j-^öijûj^ j 30 (^ijSSuj jj S* jSuSji 

. ^ ‘UwJsj j c-^-iu L (jj5öi IjjjaJ *S" 3-wjjj Editor 
J IBM (jLjL-ojS" j^j^f^J ai' a«w3Lil jS* (^SLj jIS* (^aj i^) EGA 

. I j^i*-wj jj - 6 j ^ ^ A £- (^J Lw 
^jjj^SLaJ ^SoLo* <S (^jjiSUa j ^aç) Electron gun 

. jO j-^-o jS (^jjUo j-o j jjjj^So lS^S L« (^ jjlS* cS" 5 j i 3- L0 jAjöj 

.öj^jjjj^^^ LjS jj jS*L-* u j ^ Lou aS aSLuSj - End key 

) ^ ♦ ♦ ♦ S LjaJ ^S ^êlS"' aj ^^»öj (^jO j ^wwQjS* ^u^SLj (lSLj^j) eniac 

■Jj^jiSj^J <£!*£ J^y. (jrL^ 

jj jijip (jj LjJlj S *tfL«Oja (Enter (jaJjj) Enter kye 

. ^j>o öjuj^j (jly-o IS*4j Lq ji öUuSji ^^j jS*l ^ aj t lS"öi ^jLo jOj-w^-ojS* 

^j 4 —* j j (3 j-*jL j ■* j aJ (^u-oLjjAj ( 3 j— Sö^ ^-S (jjûj aJ ^Sojj-u* Eprom 

. ÛJ OlUj-wwJ 

. o* I u jjj j o j-^-öjS" (^j Löj I - jS aJ S" cS* Lj LJ 4jk 40-«4> j ( 4j <u ) E rr o r 
Xerox (jLjL-ojS j^aJ S 4^*4 jLuj<u ^-Sojjj (coJjO*aJ) Ethernet 

(^J LS 'û> J J aS 5 j ^j j-w-0 jS ^djOLiJ^J ÖJ*SL*J ^«-«J^J^<0 ^J J ^L. aj 

. öjIjj^-öL PaloAtto ^öj^-wSj^LS ^j-LiûjL 
*oojo ^S u-Jj^iSLaj ^SLujLS' (jljcujjaj ^ujLS') Expansion Card 

.j4j J-W-ûjS (^J IS 4-0 L* I Jj |JjLj Ajjj> (Jjjk 

^öj-uj ^Sjli jjJaJ *lS .SojJ^S' (jljcujjaj (^oJ^S) Expansion Slot 

. ^jj-Sö ,5 J Û> j-wJ (^jS-JaS jl -LuÖj4j (^Jj IS (^-wL*A4>-0 jJ *S ^jLjOj-^-OjS 

öjLLjS (jl^jj aJ J *S Suoij-o ((^jjI> (^^) External Modem 

. 6jOwJj-*-*-y4jö,5 jO Jt^tî -0 ^ (dj‘ -W S Sjöi 4-> 
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aJ j jj j_—w w 0 jS" ^jLIjj ( j> j LLj I j (^j-*— *-* jjlSI j-L-w^o - ) Direct access 
•— SL—. *j i L j L ^SL^jj^ aj j> j*ll»Jj ^ ö j 40 L& I -Lu j öjOjjj.5 

. ^j Lj I j (^j^ jS*L (jL ö j 4 j Jj LS> I -LL j l> ^-<— w^j^-ö 4j 
jöj j j^-2L ^SL^uL j L > j o j ^SL_wL>L (^ Saj ajj L ^j ( S-w ^i - ) Disk 
Jj^—xJaJ (jjAiLijLi’ jiJJs aj j (^J lj * j jJ I - (jwA-o L-C. j_-0 Aj <lS jJ J-S ö ^ 

•lSj^S j^S (^jLsIj 

^jLulj ( 3 jSöi öjöj^u (^j-fc^u aS So j-jL-o L ( *— SL*-w-o ^ J-OSL ) Disk drive 

. (^jSjûj jL (^^>j SL-4>-o jUwS 

( i— SL*-u.o (^j^>j^S^j ^a^u-^) (disk operating system) (DOS) 

jj j-5( - aj jaj i j_wwûj-5" j -.5 au LS" a^" î j jJ* - ö aj -■ .— ,* 

aj a_._.. ^ .w.. . J.'— ... ^ > j a^ - aj ^S’jaJj j;jlj-55-lj (JjLylj jaJ^_w_aj_S” Jj.sj 


. Ajj-w;Aj 


jOj-w^-»öjS ^jI-lLlu ^j^>jöi ^jLul j ^j^-oL ( jjLuj-û i^SLw) Display 

. ö C RT ^jj> S dj dS" 

j ‘S" (^jjj-Lo ^aSLj aJ tSLw-. 1 aj ( j ^ -\j LL-» Uaj L j ) Display screen 

. (3j i 5 ö Jj Lw-U j S (^j Lj I j 

jaSu l>aJ Sojj> ((j3l> 3l> (^jjjLo (jjjSu l>) Dot-matrix printer 
O-j j t LSo uu L> j*ucLS jOjJ ^j^ulSIjLS ^ûj ^ *»» aj ^j l * > I j ^lS 

• ju.5 ^«Sjl j^S S jUwS >5jj (> (^o jSj^^Sjl aj j SöjalSIj ISj 

^*ju*1Sj<uJ*u jj aSajaS^u (1-SLuoJ J jSJl> ^&jjj) Dotperinch 
jl jSL l> jL jlj-L LLu (^j SL 3l> ^öjjj S j^lSL l> jL ^llLL (^jI-LLL-u 

. Sûi lSj L ^ L S-Lxwj j S 

(3^So uS cSSuiJ Sojj_l>. (a-i^jji (^SL^ui) Double-sided disk 

.(3 j^uL ^jLul j (^^fjjij^-fc jUwS 

Sjjl > a S*j> jj^ j^ 4 S' (^jûjJ Sojj > Dynamic memory 

. ö J ^luj*-w JjJ ö - &S ^Uj Lj I J 
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• olSjlfc 4j 4j Vjji 

£jj J ai' bj^j^ojS' ^^ScCjLi öjj^. (jjaj ^jöjb) FullSised Tower 

.(^jJöiL (^JÖJ j4-»-y4j jCû 

F1 ^jLSLo-iji jI^J'^jLSLJj^) Function Key 

jLoj^wu oUjAj ^j 4 -_ jjIj ^jLi'ju jLiL oJj^ (^4CL>4 j ^ F 12 

• ^Sji^ jL 


S* J <lS LLL Sjh (^jL ^jjjj i^jL (jLJj^) Game Port 
. ^j^ö-Lu jL^Jj ^j L L j ^-ûji L ^j- j ISL -w - — 4j > ^L 

4 _>Lj fjöj Jjöj iöjLj Jjöj) Grabageln-GarbageOut 

S aj uJw-«ljL ^jLJlj <u <oij iGIGO ^JLi'öjl j5u jj—S* 

. ^jSLjöj C— wljL ^-oLL 

CuL ijLL L'aj aj (cuLl£*5) Gigabayte 


4 J 4-^5 u jjJ ^SL 4jj L ( jl jC L (^öjöj^ijS' i öjöjaSj^ öj-u ) Half Adder 

. j-i*ö i j ûjL jlS'^jlji ö j L j ^ 0 j 4 j ^ jSj^ jj I i-L> liö j c j-^*oj5 

4 jVjj^ aJ ^jLclj bj^J 45 4 . 5 ' <qd j JC 1 (oLSjLL ^^.^fjj^) Half Duplex 

.(^jjjjiö^lj id5j L L ^SL ifi»jC-«4j 

jL^^-Jaj j jLö jl jJc. i^jLI j 4 J ^SLojS' (^jL> ^ 4i«--«jj ) Hard Oopy 

. ^jj^Sö ^ j Ljj . -C& . . j L ^J-şj i j 4-d LS' j 4 — g 4 J 45” 
jljJ Cwjö^ jJ ^4jIj4j j ^,- SL j-sJ ^jLSLCAj 4j (jl o>^) Hardware 

■CSjijJos Crt si 
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IF 

jj öjl j^c-ywjji 4 Ljj-»-« 4.J 45jjL ûj-^^j ( ^ j 4_*j L ) Fiber Optics 

. d ^ j 0 j-J jl5'öj^Lj4j ûjjj ^jLjIj ^^ -w— sJ jSl j ^ j LS'a^— L jfe 

ijjij 4 J l-5cc».'4j jLi jl j-»— y w4j öj4^Cj ^j^oSI jLS' ^jj.C 4> 4j ( -lLj ) Field 
l!j4— *j L ^SL^LL jj 4i jl j-»— »-«4j öj4 Scj ^j^j^jjSj ojS* 4j (JuU) File 

•L^° L^I/lSJ^ 

j^jJ'L 4 — 5 ' öj 4 -Cj s^-Q ^ 4 S»-o ^ 5.3 j L (jj-i* 4 j ^yLu-o ) Fixed Disk 

. ^j5j jC5j û j j^^nJ 4jfc 

^jLul j ^j^j— 5*L jj 4 -S* *— 5L-u-o 4 J 4Scjj-> (^»j 4 j ^j-5Lu.o ) Floppy Disk 

j jjj-iL ^-*-w-«j L.C-J--0 4j 4j l5Lu- o >4 j . ^ j«— u-5 4 i j öj-— 3 ^jSLJL' cc-ujj-— j 

• L L j w O L>j Lj I J 

Cirt- 0 U( fj 4 J ^SL^o (JjC^j) Floppy Disk Drive 

i û j ^SLS—ui-O j4_»-« 4Cj>63 ^jLjIj ûjöj4j ^£jjb dj j ÖJjJ j-5 ^ lSjL> I-\jj4J 

. (^j-i'ö^jöj ^S'^SL^o 4 J j L 

.(^jjj5*öi ^jLjIj ^ûjC-w 3 |* 4 >Cj j ûjC>j lj> 4 -> ( ^-C 4 ji»jC>jljj> ) Format 
^jbjS' 4 J Charles Moore 45 4 -^jj;<uLj 4 j ^SLcLj t (Ojji) Forth 

. Ll^jL IjjL5'4C-u4C 

tS ûjj4j c^L ^-*-w jjj4-oL j4j (^j Lj uA-û4-S' 4j (jjCjj^ ^j Lo j ) FORTRAN 
c ^5LÎ4-5' (^-5»uj Lc L-o j (jj L5j-u ^u L5'4 — »-«jj--$ 4 — 5j4j ^öj^ji jSJ4-> ju jj Lj 

• l5 JT^ û ^j û jJ 

. jCÎ&i jL4Jj> ^j L5 j>4jj4u-»j 4-*jj 4 J ^>L5j4j& 4j (^jjj) Freme 
I Ju LSsj 4j j .-^-ojS' 4 J *S 4-ujCjjj (^S'^j 4jj L (j!j4j ^ûjûj4-5j 5') Full Adder 

. 6j4j L5öi jS' Öj4«5Lj j L5*4 jjj^ Jji ÛjLj 
j4— i-w^J ^jLolj Ldj^J 4-S 4— 5*4 j ûj-C— »-u ( c LS'j L ^j4j*^f jji) Full Duplex 
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j><u j (J jLS'<uL_« v -i) Input /outputlnstruction 


a_î j j - i ' > -j . - i LT Ö L j I j ~ ^ jJ i jj ay tuS" j jJ L Lo 

^icyL-aj J j_S' ( 3 jp»j (jIj- 4 j j L_o j _9 ) Instruction 


jL _> j»j LLSs 


•<>’ li j^j-sr 4 jP 

jjs — j i j-5L jjLJ-iJjsjjjj (IDE) Integrated Device Electonics 

j jJ LS”j5L-j j (jj45L j j — L ^jjJjSLju L 'j_ -.j—S* ..Lj—jj LjjL j— 5* 

j<L jLS'j—oJJsjjJu 1 1 jjlj_oLjL_>j <J (jjiLjjjL i jJsj_i<*j ) Interface 

jJ jiL l ûjUw -. mdjbS jdj j-w-Oj-Ş* Aj j I ^-0 L AZm>A+J ^J ISLwW^J 4-5* j4j LwwAj 

. ^£jlwjlj ^£-WW»-jlj5lj 

^LLow^ jLJ ^ *a5luj^ (^jJ-jL ^y^) Internal Modem 

jI-Uoöj4j ^jISL-wLaS* 4 J l^wSLj aJ j ^jI^ 


lxIj ^jLuIj L ( j-ojS* i jL5j-*-w ) Joystick 

.^j^öijöj^J ^SsJaS" ^j4jj-^-ûj 5" jj jjjjj 


jlSL-ö^ji jai*>aj ^jlSL-o^ji ^J ^lSjAj^ ^j (uiji) Kye 
^ <lu 5 uj L jJjLlS öj ( jlSu^ji ) Keyboard 

. ûjûj^jj-ww0j 5^ jL öjöj^j ^ l^j j ^J ^jLul j 

.Kbyte jL KKB jLSsjl Joj J _S' <lû_u 4 (CuLjL_S') Kilobayte 

.CuL N • V £. JaSaJ ^Sojjlfc 
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aJ (^—i — >j*s (jjLylj j j L < u s uj (jjLylj * .. — 1 LSL-« <u ( Ou : Head 

,U <0 jL uS" <u <J <_S' j^_y_ySsi j L$'< 4. LS* ^j_—^u jL jLSLSL-uj ^j__LL 

•jj-P'L^Cu. (jj'V.b 

. <■ .' (Sj3 <J I jjy o u5. <u < H Z (^j LS s j I jSLjjS" <cûy. ( jj jCs ) He rtz 

aS” ((^kLILxCj (jj<oj_y_«ji') Home Computer 

. j<Osu j<Uu<lJ (^g ___y <_S'<U <L L <Cu j^jS'ii 

I jJ LS'<uuSji Ou>< 0 ' (jjlj<o' <J i_S'<u/_a5jj (Home (j^Sjj) HomeKey 

.»j<cojlj5'»j J-ife t _ 5 J.LjS' jj jaS” (_^j Ljjj 

(jjj»jL ( jj<Cij_^_«j_S' <u ((^j_>oLi- ^j<c,j_y^_«j_S') Host Computer 

• L ylP 5 - uP^jL (_y3 

« jjSLu. a_S” jicj<u'j H ___«j-S' ( ai'ij jjj (jj<u' JH ___«j-S') Hybrid Computer 

.(^jajk (JLCu^yi J (_^J-l(aL (_^(S”a_yJj<UC<UyL' 

n 

a-S" ^oIjIj-Uj lpLww^-Ju ) ( input/output ) O/l 

L u »w.O P Aj öj 4 jI,A^LL ^j-u’ L 45 " (^£ 4 -w>jLjIj j Aj * jwi j P LpL*-w>^-y j Aj j-wwO j 5 " 

.^jLLJo lJLuw^jö^ 

^j^j5LL> jj ^ (jaJlja^U jaj c (^j^jjûj ^j^U) Impact Printer 

.(JjS'ö^jûj c5Ja5" ^jöj aJ jas > 15" j^-*jaJ ^£jLw>Ij 
jli'öjl jj( 5 y öjljju aj ((jjLjlj) Information 
öjja—c. jjSj\> aJ -aiojj^- (jj^^-w> (Jj*^jL>) Ink- JetPrnter 

j Li^-— uj Lulj ^jIjjö^ ^jL>a_. aJ ^jj ^ijûj cSU^lS' ^j «L- 5* 

. O L> C-^J 6 j J l^«J ö j 

U ^ ’.’ a * L5sj j aJ <^w_ 5' 4— ŞL * j l * 'lj ( j ^— > j o_M> ( jLww—>t— . x.) ) Input 

6j4jI-L^*»wÎ jj i— 5“ ciLwwJ - j *^ w-u^lÎ jl^ j j *^-> ^^«xJj L-3 jL ûj 4_> LSL_ <a-i*ji 

. jO jw-wOji' j 4 w ^LwJ^^öi 


205 



j î j dj î ^ Ij JL. O j (jLu îj-X>j lj> J di* j 4 î I j Jj ^w. ^^5~ 

.t/Ojj4olj îj4SOj (_£jJîjjdj (jjljj'îj 

(JT^J-SC - 3 Y <SjYj *i *-$ ‘ r \ JXr> J#\-j>j {jJJ LOGO 

^ A l <■*■) 4 -î • Çj ♦♦ ^,i UJ 4 -i* j*^ll JCo ^j 4 — û Ljj Aj 

. 6 jl jCLfcl i 

I ^j*l! 4-_S* 4 — i* 4j ^-..L l < <■! (^»4-i* j s 1 1 ‘"‘ .'. 1 ) Low Radiation 

. ^jj> ^-ojj l5J^— ^j 15*0 i 6 j 4 j I j5L«-y 


4j 4-5* 4j ( 4«wL*4-û ^jjj-^-w ) Machine Cycle 

. ^jCio 4-Li*4-o (^jJj-^j ^jO ^CuO jlj-^ 

cL^ Li' l-ojJ CwuU ^ScJLoj ( ^jl-oU ^jLoj) Machine Languge 
L-S'' ^SL-j Löj Lj j j ^jjj L^iL-j djLi*4j j jmJLmjjj a_I j <l LS* 4 ^ > j Lo I j 

. liû-C-O J Aj Ij-wwûji' 

^i" jö-Cj^löjIj ^Cdj 4 J 45ojjp> (^mmj L j^ ) Magnetic Disk 
. ^£j5L j Ljp Lc j-ö L> jCj 4j j^j j^-waJ ^jjj Uy Ij 

ai' ^fio cljC^-ojS' j^j ( jj^u ^jC^-^j^) Mainframe Computer 

^j Li*öj «0 i j-wwö j5" jLi aJ ö j aJ I jiLJ ^j U I jj t ^j l—Ccj U ( ^j I j^> Cwj L> 4 J 

. ^j4j jC j-^-öji* jûjjjjj 4 J Lj Aj ( öjwJj4-y«4j 4^-0 

^5öjUj jUwU 4-5* ^jCûj j^j (^SûjUj ^jûj) Main Memory 

^JÖ^ I - lj ö J 4_ yj ^J û J Cl -\^CÎ jj ^J Lj I J J ^gj>b$ j4j j -^ oji* 


^j j b ji 4 J ^i" jjj L5* ^- 0 j j-^^J 4 j ^^jjC jjmjmAjZ ( > ^i" 4j c5j L ) IVIark 1 

^ Lj L—ûj^ j^j*^(L jl ji" jjjjaJ^ji :l jjL 15 - C hi I j j4u*^4j I -L> L5 Lww- j 

.1 j^Cjji ^jilBM 
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^jöjCj ^£4-5*4 j ( KHZ ^Liöjl j 5 LjjT Cu 4 j (jtH jC^ j-Li) Kilohertz 
J ( j I ^ * * * U j^ j 2 ^ N * * * ^J^iL d&jj j L 4-5* 4„ fcC L5j-$ 

.L45*j> 

L 

j4jb j L ^Jj L ( LL^-o j 4— ywL 4-5* 4-So j U j U 4 ^ ^Sij ....-■ , 9 « j Lahel 

.^jCL 4^-0 

^jCjLcuAj LLJL: 4j ûj4ui^i*j-i*) (LSI)Large Scale Integration 

I -Lijj-U>cu jjj ^Öjlj 4 — 5 4J 4 -i* jCJö^ 4 j l ^ .* 1 jj„..L^-j 4 j 4 j j Lj j 4 j ( ^j^jjj 

4j ^jL-Jlj 4_5 *j4^jL> 4 J 4iojj_^>. (^jûjj^J ^j4^jL>) Laser Printer 

. I 5 *öi CJ L> Öjûjjj ^iL-u 4 j I Jj 4 > J ^jUI jJ 4j j ^j| ^> 

. j- > 6 ^ ci*ö j 4^—j^û U bjj> ( ^^ywjj-Lu ) Light Pen 

dj I .* 1 1 j S* 4 Soj<*^j L> ijjm^ ((^jji (^j 4 ^jL>) Line Pnnter 

. ISîj 

(JLTîjI jSojj-S - < 0 ^ <0 (lj_S'aJ > j- <J jjj ij£b) Lines Per Minute 
. çj LL î j I ^S j L> îjj^ ^îjjj “ ^ îj L> ^j I j x > ^j î j o S"dj < LPM 

. (Sîj jLLJ Cw«öi c5*4j45^> 

tjj —> ( j L ^Lc^-^L* ^ 4 -LLL) (LCD)Liquid Crystal Display 

^4jj^j4-i ji*U Û j4 C jj_*u jU dSjj>b$ ^)C ^5*4jö^L Iij4j 4-5* 4-5*4 j4-CL« 

. j 4 ^j C-wwjji ^jjj-L^J^j 

Dj j4— >j jj û j ö j ö i ^U 4— û j Lj ^-Lj Dj 4 J ci*4u4— 0 ^^yoJj-Slj Load 

.^îjd— 

(Jjîj j_Xj jj cSdj 4 _o Uj dj ( ^-^ 1 1 j_SIj (jj& j_~— o î î <lS oool j_Sjjj Loader 

•t^îjd — 

jdJ cio ^<0 (^jdul ojjdjs ^jjj) (LAN)Local Area Network 
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. ûjOjJ^JL) ^JwLfc j L^j j 

4-S" ûjL>j— w*--ûji' (^£ ,5 J I -b LLuW ^j^m>j6^ jj Lw> I J ^^JjbLû L) ( 4_L Li) Monitor 

.(jjj-Luöi jlSûjl J jl j>Lw)* (j £jLylj ûjöjAj j;jJfc4j 

c^jöj cS * ^j ^j jlSL-wj jj^jj-o 4 J 4^jjj> (c^jöj Ij ) Monochrome 


(^jLSL-L^j ^i* <lSLj < o > <0 ( 4 L>l> Lm> t^Sûj^ Lw« (^£<o> 4 j ) Mother Bodrd 

. 6j4-Lj-*-»j4jöii öjûjAj jLi j-wyû jS* 

^ ij ^ *l5L-o->ll ^i" <cl-w>Lj ^jLjIj ^So jLû L ( (j-w j L * c-SLw-û ) Mouse 

• j)5 j5'ö-l> 4L> j<L> jAj j-^-ûjS" ^j LSL* L ji ^^j jj j ^>0 
^3 L-0 Aj ^-S^ J 4->J Am£ & J ^-û ^LL-WW-jW-U 4j 4^-J jj> ( ^jJ j ^ ^J-*J (♦^ J ) DOS-MS 
. öjöjIjL ^j jj L 0 j aL-£ jwj jj^L L û ^ Lu L-û ji* j^j^aJ öjö^ ^A* 

jjjjA> oLS'jL ^i* Ajljgû j^wwûj-S' j aj ( ^lLu^j^— û jj<^->) Multiuser 

. j^ij j^-w/aJ ^lLw> jjl jjö^ ^jjj^S 


j a-i^> ^j-ûijLJ-^-û ci'a-. J^JLJ -iojjL ( <*— S^> j-JL ) Nano Second 

. ^*JÛJ Aj jL i L ^S* L-<w.O - I j£> (^^jl J*w>, L 4 

ûj 4 j j jl j-ûL ll >4^jj ^j L iö j L>j u wö^jAj 4 -LL -w> ( jjj ) Network 

. I ^jAj j-wwûjS' Jj 4> j L J J i (J I IjJL 4 J J I J-Û L 

öjLLj-wwj^jö^ jjj ^j J* ^ibjl j-ûL 1 1 Jj LSJ — w * ^j Ljj ûjjj J (££ji) Node 

.^yLjjAxL (^Lûjj^j jjj ^j LSö jL-ûL 3 JLJ ^jjljjo j 

<l_S' jajl j 4 -^jL> jaj (^jjLjöj ö^j^l_c. (jja^jL>) Non -Impact Printer 
(^j^^j L> cS^j j^So i^jL> j^X'LS' j^wjaJ ^jjûj ^jIllJ ^jaj ^jLulj 

• • j j 

ju ai" jjsj aj aiojj^- (jaiajlj ^jjsj) Nonvoatile Memory 
. . . j EPROM i ROM cS'öj t öj^Ljj-wU j^—« 4J ^ JJwjLulj LöjL 
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j<l* a S' j^jL> J aiLjj > û (jja^jU) Matrix Printer 

L> jlLL j ûjl j-ji* jL>j^jaJ jl>J Aj^j^LL-a> ^S'aj s j LL- u aj cibjAjLSljlS' 

. Löi 

• ^jlj^ LLwwjji ûjö ^ ^A^ ^JLuJ 4 -w^i^LljS l5 SLw> j IS' ^jj> MDA 
L jj-Ji-û ti'aj MB ^LSöjI j 5 oj^T ^lll— u ju (CjLIX^û) Megabyte 

.olL \ * iAûVl 

(jajöjLû jaî ( jjûj aj uLLuail jLCii ^LSj Memory Access Time 
. IS&al j jjûj J Lb jLûfii 6U ^j Cw-cûi jiL ^jLw-i'ö.s öjjj^ J" 
^LiJ-S'jJ J tio_S'aj ( jjfij (Jj^û.jjjau) Memory Management 

OLjicj ci' ^ j fi> j L-w j ^ 4_> jjûj ajl j . LLûj jj 4>j J* û j ^-oLLwwj j j A j û> jj j ^j 

.^L ja-. IS' OLjC-wwj I^Lûj^-u^J j^j^^jjj^j jL ûj^-ûLjAj j L 
jaj ( j4jj« w_ $ _wûj_S' jjSLLwû t Juijj ^jOj— w-s.wûj-S') Microcomputer 

jj_w ûAJb <L ûj^L_> jj jûj L <L _2 j ^jLIj-j LL—c L aj J-i" j-LJû^ ûj <L)j a..i.«ûj__S' 

. û jjj I j> 4J JLo ^j LS'û.jO j-w-ûjS* 

CPU j<i' 4 j ( J j-WWWWl jjJ j jjj Lû ttjLOjj (jûjûjaJjScJ) Microprocessor 
j (J jjwjji' SLj öjjj I4S0L. (jLaj jji J ^i* 1 1 Jj LS'aLijj ûjO j— w_w-ûji' 4J 

. . . j lSLj jjJ j (jj LjCj 

4J aS' jwiûû ûjL) jw—ûjS ^jjjS j^j (ijjfi>u (^jOj— w-ûjS') Mini Computer 
dJ j j LS'Cj ^L-û ûjO j»ww_-ûj_S' (^-ww-uL O) LSL û j lLj ij j j ^l j— l_> Cw-jL 

. ÛJJ ljL> jj^Jj ijj (jj O j-wwûjS' 

^ajû j L— u <l ^i* ûjO j _w--ûjS' ^SsLLc j U öjj> (Ojji (^jöjL) Mini Tower 

.ûjLjjjS' t jjji jjûjL (^ijli aj J (^jJöib (^jjjLw- 

^j I jLL-> jj û> jLLj jj S' ^j S" ^j ( I j-i' ^j <^-ij> <L j Lû j —9 jj.._J.-û ti* L ) M I P S 

. 0 j Aj I -AibwJ 

j j - jl j-LL L jjLul j (jw_j I j—S I j jj <^w_S' <io j_L— û L ( jj >û ) MODEM 

j oLS'o öj L j jj Lwilj |Cjwû t Cuû j IS'Aj I ijL) j-wwûjS' 
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j jjl j^ &^L-oL I J-JLo aJ jAjLûUj^U jAj (^-ol Ij-Sjjj ^<CLt-y4j) PsckdQG 
. ÛJÖj^Jj-^-ûj. 5^ J lj S A+Jjdj bJjbjdj Lj4j 4jIjaJ ^jJ ^SjÖJ <-SL<i5* Jj 

^jjj aj ui' j L5L— 4 — £ji ui'^jUd-5'j^ Pag© Down Kcy 

. j ij öj-J & j 4 -j Lo jj 6 jAj*^[ ^öj^jI-lJaj^ jj j LS' LLuw . i b 

öj^jV ^jLuIj <l 5* j L> 4 J S\jj^> (^jöj^jV ^j^Ssj L>) PagG PrintGr 

. wöi <— *L> 6 jAj*^f 4_> 

^ajjjj j.i' jLSL.-o-..f j: >*j jjj-^uaJ jl_SL><l-o-J* j: PagG Up Kcy 

. (jOi ^jlSL öjlji ^öjAjV ^öj4jI JJ^Jfc Jj (^jj>LLu ) j LSL uwuw-*j U 

) ^ ^ V— V ^ ^-> LSL3 Lw L 4-S* 0 Lj 4 j Lo j (^JI^-ujL) Pascal 

. fi> jl jS' ^jjj^uLjaj Niklaus Wirth j-uVJ 
^ajöjL jj jL'öjLjS^ aS* jLSLgJj .5 ^az*>aj j^-ujaJ ^-SL^-gSj^ PausG KGy 

■<&M; 

^jLo ^jLo aJ ( Intell ) ( jUL-oj 5' a^ojj ^jdjöjöjSLJ PGntium 

.öjöjIjL 4-LL-u> jjj j^SLu-u Loj-o iSbj 

.Sj> | ^-ujj-Ljjj cSL 3J* 4 J ^Jjj j L t ( Sj> j^-u ) PicosGcond 
^£j4w«— 04> j| jLj 4 } ^AJfijJ^J jJ &S 4jfi>jL— u ^JJ&^ ^j5*Aj L ((JjjiO ( ^jL) Pin 

(>°J 

Uu L-L j4— t- w LIjj ^-q— > jj jjj, *L5 jj-J>cj Aj ( ^J— t-u^-u ( <L-o j > jJ ) Pixel 

•L£X^ 8i 

, ^bjdj i' iyT j^j 4.5 ^ L$Lw ) Pletter 

•d5v*^ si j s j^ J" 

j -' > vy , I i j 4 ^^-wwû^S^ ^jl j-û (j 4 J ( j ’jrtj « L5jii/ Port 

. ^5j^jL« L) 4 J ^-.■-■--w > ^‘ j i 

(jLijli - 45 ^^wJjj^LJ^ (c51 j}> i^ijUj^) Power Supply 

. jcJ ^5J45 j4j j.w-ojS' 45 l5w w L 4j L5i j j LL 
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4jL5j(j^j j4ij_w_«j5' j4j (^LjU ^j^jj^w-o^) Notebook Computer 

•lM^LJ^^ (^j5”iJ 45” ,^jjj5i,i 

^gj I — 54 o , 5 jj , ^gj ij L_o j (^j L-5^ o . 5 jj ^^_«4j ) NumGric Kcypad 

^^■Mi u. ,>^j ^ ■ -jJj jJ ^ S d^—AjS j&j ( L^— X— -Qj 

jL-JL^-S" Ljj^-o j L5* jjj j ^>0 U ^£4— g-Sj^ <Sbj jl jJ LSL ta-Sji^ 

• Sj^ & ^js jS 

(jjjfc <c^L>co JuJjfc ^ja-JL jj^ ai'tUjUjJji Num Lock KyG 

^JJjJ^J l> ^£jJk ^JwLlöi ^^ulJJ^ ,, ^S* J (J L5L-UJÖJ L-Oj clLuLS' ^JJjJ C-S*^f L> 

. 4wu4j J^J 


^jjjj JjLu-oLS" ^juiL 45 " a-SLx— ol jSjjj' (cXt-u^j^— 0 oLjAj) ObjGct OodG 

l-S*4j j j A uj L j LL—uO^J jj^j jlwj L ^-SL-j l Oj 4j L"” 4 j (L— -0 Lj 4 j 

. D jjJ I 4 SUJ 

(^j-SjAjöi tuS" tLjij Loj -uuJ ( 3 L-SjJ ( ‘wwuAjfc L 4Ûj j 4 _w 4 J) Octal 

. 4j'j4> L' 4 $ jjt_j (jl^ijLoj 

,OS (Jl5ijl j5L,jj5 4jLu 4 j (j4 >j45»j ^^j—wwu) Operating System 

. 4jjy_yii4j 4j (^J L5ij4j J_wwOj_ 5 ijL>j4_yU (^jj yj ijj J 45 u5\_wJ J JjJ 

.. u w _ L Ijj 4_5 (^jjj_5i^ 4 J Ls__j j . 4 j ( (^SL ... _ 1 ^SL^o) Optical Disk 

jûjjaJ aJ jIj^j j^-t-y^J ^jLjIj ^j-O >^"1 ^ jH dj'djb jLjjj j L>*-SL 

. jt^* ® û J C-^-J S 

^aJIjöj dSjbj &S öjajI-\^-^J aJ jjj L dwuö^öj ^LS'L (LLw-^jö^) Output 
•LX^ ja>jo ^jLJlj (^o^loL jL j L> ( Lu Lû 
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<ui jj j_i 5 ^ 4 j L— sjj l * ) I j j Aj (jLSaDLS' l > * 1 j ) R 3 w Ddtd 

. 0 j O j 1 j - cuiuJ 

^jLul j Uji ^i ^^Lwoöj (^jj^Sjûj-L ^jLul j Lj<o ^g »*j ûj ) ROM 

.(^jijö j-J ^jLul J ^£jii Lj^J ûjl jijj^^ a cLw— -w.*. 1 Aj t— JÛ j IjUai 

aJ j^j j->-£*ûj-S* ^i-J^jk j ûjajI jjS^ ^j ( öj^j«jIj^-S" i j}l*jj ûj^j^ ^i) Reset 

. 6 J AJj J ^i 5 i J ^i 6 J jjj aJj <LyJ < C -»^yyJ 4j LS^ J ^J ^i j> jS" ö ^ I Jj Lw ci L> 

jjj^j ajl j Blue-Green-Red ^LicuLj ^jljSojji (^^jL) RGB 
. ^ ^-i ® -j 0 jtL ^jiL ^i I «o iLU Lw ^ ^333 ^ ^i LfUw 3 33 3 

(jû j A * 7 . «.' Aj ûjaiuj ^j a_S'ajjj_o_L (^ajjL ^jjJj-jj) Ring Topology 
. ij J j j ^j^j öj^-i-o ci" L> ^j j L ciöj ^i I :jjj ^ j liûj o j-wj-û ji ^ioj^u 

. I ij O j-aw-û ji jJ ci" 4 j jLo Uj jLi ^j^jjûjjj^j ( j ûjj j cU ) Run 

J a_i cia_>a3^ <oicL>jcu& ( I jJ:jjöjjj 4_> ^Li aJ D^) Runtime-Error 

. Lûijjj ^jO j-w-ûji ^SLj^-oUjAj cu jli ^ji 


cioLjûi j L ciLjOjj ui $jcu>Uy ^jLulj ^So j-jL-ö L (juili-u) Scanner 

. ûjûjO j-wwûji jL o l>o 

^jLiJ ^-i jLia-o-iji (jaOLi-aj* jcUjcl) cLiuua-iji Scroll Lock Key 

. liö^ ^jL: jLSûjLoLuIjL uij^ ^jujj> I-Cjji4jfc 

J ^jLJlj ui (jajl— jûj-A-i jaî (^jji ^jJjöj) Secondary Storage 

jL t o^-o ciû j j o j-— w 0 j-i" ^iju . *j ^j-j ûj <lÎ <l 5L> juioU I Jj L j— > 


. jjJû^ ciojl ^ j: ^jLSL-L^j aJ ^lijAjfc^j (ojj^i t^jw^j) Sector 
^jLul j /jö-OjL_uIj ^ijjj *j> ui ^ 0 -->a*jj-Oj ^j Li ^j Seek Time 

•L*P öi jû-LwlLu jUw jj jSL-mj ^ ^jjxij (^j^^jöi 
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4i ûjO j _wwOji* ^jj^^jûi (jjLul j ^jLijjwoLU L-ioiL ( jaiLL) Printer 
. lifiO ol> j^ii jUwU öjûjOj-wwoji ijdj*)!dJ jjj L^i-O (^jOjj jL (jû^ 
j^j JjJ\s ^j <i ji^uiji (jao>o ja^J iajjuij^ Print Screen Key 

.(^jiö^ t-ul> (^j-LLuûi cujLL jUuU (jûj^J ^J^-oiji 

j LiL I i j^—uaJ jO j _w-wq ji (^j^j I j I ^l ji j^j t_^li ( ûj^j I - ioJ ) P rocessing 

. Lû^ jLö jjj4j 

jj j ^wwjjj cUo L j 4j ^iju Loj Aj ui ^ijj Lo j^ D Uoji ( <Uo L j 4 j ) Program 

• jj I j^3y L* (^Ljj i^l-uUL 

^Liu-oLjaj <ui cio_<j<ui ( jjjcu-oU jcu tjjjjJcL-oUjaj^Programmer 
t^wwjjJûi ûjûj4j j — wwoji jj-&U tisjj Lo jU <J <L»oji jl j Ujjj j (^jjO j-w-ûji 

. Lûi*i ^JicCîcLfc jL 

^i-îui j cjj L-*_ w>«j ^ ^jj—oL ^J^-iU ui ûjaiûjLoL ^ijjl j-^ °L ( l-Sjj ) Puck 

. j^i ö û J & jU 



jwLu L jijL ^i jiuiji ijj> QWERTY Keyboard 

• ö jl ji J Ö J ji^i J^ (jOj>cL ^-ocL^j (jjjj u£^f (^jcCil LT^i 



(j j L j Luw-uj-o t ^iJLSj li-u j (j j IS^-u i" AijLol jSjj^ Duoji (L>l j)RAF 

. iûi j^il -LLo ^£j-U . .j 

^jLIjj (cjjLLî<l& cu t j>j<Lw-«lj ^-wwjcil j j L- w tfi ) Random Access 

<ui ci-w-Lj-wu cU j-^jcUw— «lj (jûjcLo UUjcU— «^J j ûjcLojji <lÎ j^jj-*-w ûj_i 

liljiUljiAj (jjLji (j^ jl>L i" (^ûj^j 4j t ^JJ jj4> I -Oj LjL j Ij 

. I -L> ^ L^aj ^j Lji jj 0 j L öj l*-wU 
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.ûjAjûjl JmHJjdj jAjjWW-Oj. S 4j ^£-LûjU (^jAjjWWrfOjS 

^Uûja-»-« &S aSjlLw j 1 1 -L ISj Lfc U ^j^j U J ( L^L-y j ij ^L-u ) Star Bit 

. 15*0 U o uSuj alSI j ISj ajû 

j^jfc bji' a-S a5UxjLjo 1 1 jj LS jLfcU ^J^jU U ( j U l-w>ûj ^L-u) Stop Bit 

• ^j U i cSujalSIjIS 

i^jjjUljj aj i^jl (^V ^uûj Super Computer 

t^LJjjijai' ^Uijjjj aj aS Aj*p-> ^jAjj-wwojS jjJjLjI jJ j r^JJ^ 

. ^£jSb «j ^SLJaS \jjj4a ^jûjAL-JjSj l) j ^^l-mjIj t^jSj^j 

jaj^faJ ^PL-u J aS A^ujuJuJ ^So^jIjuLl^ (VGA j*jj~*) SVGA 

^JJuLLUu Aj <U0 4j ^JjU-LO ^J LSL-wU J^LS-ÎAj öijljji-JL-0 ^JjwOjS 

. û j I jLLb I » 6 j 4-L U ^^Lu 4w-oj> Aj ^jS j bj ^ A-L j 

^jl j-o U ^aj jj aS jl jwjAj ^jaSLl ^-<>->jj U uSuDA-ojS (|twut_yj) System 

. j aS ö i j 15" ö j ^j au L l jS >jj \S 


jj &S jL SL- o-Sji ^al>al j^-ywU 6^5* cu ^Lo-Sji (T^î^lîB ^a-q-Sj^) QCey 

JjA> jj UûjjAJû t Cwo CLwAjfc ^Uj<L-o <L jLS'iL-Lj jIj-Lj LLLwo--> jIjLL* 

. ^j-^ö^jöjlJ ^SLJaS (jLaS-o ^SpjlS 

gLLLw.'LS* jA-wuaJ ^jUjIj lS Aj 6 j JLo L (j^uj-> u.LLu.1 LS) *T* &J) C “XC&ifccX 

. öjLLwUj>öi J LS L-C j-0 

öjjlJ. jj^jL> J a5pjj_> (^jL-oj^ ^jaSuU) T'fiermaC Trinter 
^SujA_C> IS" jL-wU jûi j U L*jj t^lojAS aJ j-j jSjöj uS-JaS Aj &S ^j Aj j ö j 

. LSo ol> ^j^ljU* 

Jua> ^jLSjU ^jj^jhj (S3<lS (^jLS^ajjU) Time -sharing 

. j O j-wj-OjS ^Sp-o Lwmj U j LLJb j LS Aj 
^j ISU jS j I j—j*-) U I » ^ SU û> j-uj aj <lS lSw>o U aj ( Aj L-U-iw ) t Uw-& ) ( J o fcen 
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a«S ajajûjJLL ^aJ (^juajjjj ^-LLLua-SI I jiLOo) Sequential Access 

.jjui l-SU uS^J^ ^jLulj 

^jLjIj /jöû ^jLJlj ^Ua-S aj (^JUj^ (Jjöjjj) Serial Interface 

^Jjt ^" j (S 6 J*+* UjPL) y> jA>jöi 

^y^j-SojAj ^SjAj A-_S ^-Lll& ^j LSöjjj aJ ^£-LûjU ^gj <L j 1 1 1 ,|S ., . i ^.. , AjmS Server 

. Ajjw-y«Aj Aj ISaS^U jJ ^jLuIj 

JaSaJ A-S jLSA-aSjii ^ao>aj jAw«aJ S^j^Sj^ (Shift ^A-aSji) Shift Key 

. j£ j-S û i j £> jU ^£Sjj*jj ^jAuU ^ppjl ^jS ^J^ jJûjJj^U jj aSsj i ^SajA-öSj^ 

.(^jljSöilj cSaj jj (^jLjIj U jaJ aS aSajûjL-*-« (aJaj^ISaj) Simplex 
^wL*w>_J jJ j Aj j..mw..- 0 jS ^£A-L>Aj LL jOj A.S jAjLlUa-S >Aj (j-UaS) Slot 

. (^j-Sûijûjp jUSJaS j LSûjj>j I jj> Aj j IS 
j LUu A—L LL j A.I-W aJ A-S ^aJLuj >a_i (^j L> ûjja_c> ^a>uwujj) Soft Copy 

jjA-> lL- j LS jU *— SU-wO jA— *- waJa«S ^£AjUujUuIj jAj OjAjUaj j jUjiûi 

. ûjAjj-yy jUj (^jA-^Lu C-SpjlSjAjfc J jjl jS 

(^jl j-oU all>awu a-S jlJö^ ajUoI j-Sj^j jaj colS a_i (p Ij-Sjjj) Software 

. jA>ûi jaSûj j Aj j-wwOjS 

ûjUjljuU jau ( jlj oU a-ll->a-wu ^jUjljLU) Software Engineering 

• / jljAj* (JaSaj*JLjj> jCj-wwOjS ^AmJ^JJJmJmJJJ ^L-Wul J jdjJjA J AS 

A-S aSlj Uoj—9 Da— o j-S" ( û j L>j Lu ^gsjS t A— oUjAj ^^ûj) Source Code 

. Jpi uSOL uSajA-oUjAj 

ajLSa-oSj^ (^al>aj jA-yu ^A-oSji juj-’öjj^S (spdce ^A-oSj^) Spacehdr 
. (^j-Sûijû j-J ^SJaS (jISaUj j U ALL-4> jlj-u ju aS 
û j LLu Aj û j A-S-u (jûjoU^ (^jûj-llLwuaj (^juûjuaj) Star Connection 
jj Jj A> Aj ^Juû jU* ^ppjOj-wwoj-S UjaJ A-S Ujjj aJ Aj LSûjOj—w--oj-S 

. ûj Aj ûjl j -*-*-wAj aS-O ^jAjj-wyOjS 

I ij aJ A-S û j Aj j * ^ «0 j-S ^SpjjJ 8jj-> ) Star Network 
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^Jjj£ AjIjOj-^-ûj^ jdj ( J I AXj bj Aj ^jJ L Lyû ) Upgradable 

a^jjAj ^j ( 5”a_j Ul^j * (j U a5”ajû>aj L «j 

u«l j5"jjj _^aj ( ^-« 1 'j^j * -Cj (j (juoljaj) Utility Program 

j(j jjL-jlj jL'l J j ji jJDjJjdj ^iS^S J<(j ^l J_aL^Jj Jj a_S” j-XJ»J 

j»- (_^L<L aj 



t ylS» J <cj_j__oj_S' J aj" (jçLIoi LLjJi j<b ((jijj ^jli) Vacuum Tube 

. I j_5'«iji>jL jLu^-JaS” (_jjLlj f Jj jil_j jj X&S&J 

cf 5LjjL_S' Video Grabhics Array ^jL-SL L j ^sjl ^jj—S” VGA 

. »jl 5 c .... jj s sj IBM j L j L- öji" ^ ^AV ^JL< jJ a5” ^5 

jj jLajl jL j j&jS\Zj ^^ScçL-jai” ai* (jLsi ajLI jijjj _jaj ((J-«3 jjL) Virus 
.(jU^s-Clj j<Cj__j)j5” ^jlSLol jijjJ j (Jj li ^Jl-iLç 


jsjsjs-\^L aL” (jjjJöi <o Lu j s j La jjj ( (^j l_^js_j L> (^j L 5”aj L5”) Wait State 
. jji s-jSj j <L j s i (j j L I j / j s - jjLI J ^jlis jÇol <J j( 5 ”s jl j-CJ jAj -j j 
aujjjajj-^-oji” »jjj »<u ( j’5Ljaj jj jj ) Wide Area Network (WAN) 

L jLL jJa> Aj j) * ^ » 0 J. i' ^jl jLL> L j)-Ljj 4 w ol ^ ^£-Oö jJ 4 j J^ 

. ^j-u 5 Ljfi>jjL 

jaj^faJ j j (jjJluj) Windows 

. ö J I j -LLfe I i Lj O j-wwOj 5 ^ 4J ^j l^U Lyj L) JJ COj-*-U J j^J Lö Lj L-ûj 5 ' 
^£jj£* dj 4jöjI 4-5* jOj-^-ûjS' ^-uöj aJ 4j,2>j^uj4^ ^£4-5Lj ( jL-w j ) Word 
. ^j ^L-u ^ £> i V* V * ^ V A ^jSL ^S” ujuojj 
jo jiwjjjj jj jwJo ol j-5jjj j<Li (jjjj jo) Word Processor 

. (^j-uSLjûjjL ^^SLJ^S 
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. ISL l£jLo JJJ ^jJ A 5jjJ ^^L ujJ> J ÛjCLLJj^O UfijjLu ^jAjjL ^SOjjJ 

^jjj ^öjJw-j aJ <lS' jjj ^j j LS* aJ a^jjjj^ (^jajjL jjj ) T^ofocn O^lTl^ 

. ^ j*£ b ^j ûj-J I -Lo ^jj L 

4 j ^£j-So 4 -S* ^L-LLuL aSujj-u* ( ^j l * 7 < .j AJfa ^4— uLL) T^OXIC Ç\> S CYCCTl 

,^a£ jlSajLji LL-«-uO ^a^^j 

aJ ajjl^ j i ^ /j*iUj L ^So J uö jL 4—5" ajUjL j<l) ^L_Sj<l& <u T" racê 

. j-S û -L) I -LL> ^jLjIj j I Jj (SLSL-m-O 

J ^4-wOaj|ju4 > (oLjIj^Ij ^jI J-X 3 - <uUjSIj ^olj) T * ransfcr Tlatc 

öjöjaSuj^j L ^-Cfijj^j ^j-JL^-S* jL ^jjj-LSJ^u ^AjjL ^jJb^j 4-5 * ^jLuIj 

. ÛjSjÛJ Jj 

uSOj LûjL ^jIjjö^ <*S 4-wujjjS J aj ^jS^aja^-jL (jjjLt-*ujjl jj ) 'ljansistor 
. ^j ^j jj ^S^jaSUjlS I jj LSöjO j-wj-ûjS" aJ j ISu 

^j Lj ju (jU^ûjjAj Cw L oLj^j ^S ^j^— ol jSjjj jaj ( jCSjöj) T^rans fator 

V «.«. - L L ^'- 0 


^OjLouaj uSyLi j j^*ucLwu>) Ultra - Large - Scale Integraion 

^j OiöjL^— *-« ^-S ^-SLjöjIj t ULSI ^uLSöjI jSujjS' <0 Lu ^j (jjj jL^-S^j 

^jj LS'^-o^jj j j j— C— wUjj I jj s5*ö j ) j ISa-wuJjLSJ^j 4-j«Aj jLOjAj uS«U Lo 

. COij IS'iL IjulS'ö jl jSjS* AjjL U ( aSn-O 

^ ^ULöjLS'^jLj^) Uninterruptible Power Supply (UPS) 

oLû^ U jLS' ^^^- ol-uo Lö jLS' ^ öjOIjjS juL aS ^SujJL-ûL ( jLl*-«ûjIj 


j ^JSLo j L^ j^j*^aJ a.S' *L—u LSj j L ^Suj Aj j ^ ^ <0 j-5* UNIVAC1 

. ûjl jjjL&l i ÛjAj jS'L jL-wwUjJ 

aJ ^ ^ ^ L-w L 4-5* ^-L-*-u ^ j ^—ö j—ûa^ ^j^-^j^Löj ^^SOwo^CL-w ^ UNIX 

.»jl jjL&lj Tbell&AT (jLSUsb' 
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l^^jj 4 - 5 * iSdj'A * Lj j^u ( ^Jjj j ^Jjj^) Word SizG 

* j4-*-u4j j Lw 2 »o 

Write Once Read Many Times ^jLXlLj ^jl jSojj-J' WORM 

^5L*wO 4 J ^ j jljL> uSolI a-S” j a n^jj-Lo s- So j L_>- ) 

^jöjj^J ^-^J jO— 0 L aJ j^jûj Î4-5* 4u ^jI jjö^ jaOL^jLS^^j ^jojjaJ 

. jA*jj aj'Uu (jjLlj 

aJ ^jj j-^-*j^j ^jjöj ^u ( I -LO— *-« jj-j j^j— oIjAj 4 J JLuljjj L ) Write Protect 

j LSL^w-w- o J ^U-W 4-wL-fc*^ ^J L I J 

(j 4 _*-u ^jLJlj J oLl jL ^yj-S') protect Notch-Write 

^ jLL ûjöj^j j 4j4j& j LSLSL^wO j^— w*u 4-5* 4-5 jj-u>cj j-5* jL 

. j l^LSL-u-o j4-»-« 4- L L*-*U > j 
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QlSöjbjöou 


. ^ÎöjJ^J J Ijjl Jjdj ^^mJJJjjJ L^jJ J^mJmA [S \ 

♦ ClJûiLC-^-W .AwC'^-wW Jj dj ^J^mJJ J j^J l Jj J*m+mA \S ^J Lj-Û V 

* Lwj ^jSjjŞs^ lc ^yw •X-^c- j Lj I ^j • ^j j-ww^ IS' ^j^u« ^Sjj^ ^ ^ ^ 

jj JWWÛ O lAjj^ 


. J^mJmA \S l^£j *\ 0 J ^ £> ^ J l^öj Lûj i 
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